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PREFACE

This book has been written to meet a definite need in the

secondary schools of Canada. It has been the outgrowth of

several years’ experience in teaching geography. Various

curricula have been consulted and the book has been planned

to cover the topics suggested in these.

Part I shows how climate, topography, and natural re-

sources influence man’s activities. Due consideration is

also given to racial characteristics, scientific discoveries,

social and economic conditions, as factors in the growth of

commerce and industries. A knowledge of these general

principles is essential to an intelligent study of modern world

geography.

Part II deals with the chief commodities of the world.

To avoid confusion and to give a clear idea of the most

important articles of commerce, many minor products have

been omitted. Care has been taken to treat the various

products and industries in proportion to their importance.

In each case a survey of the producing regions is given with

particular attention to surplus or deficiency of production.

For interest and information regarding the use of raw

materials some of the more important manufacturing processes

are briefly described.

Part III deals in detail with the resources and industries

of Canada. To the young people of this young nation great

opportunities are offered. It is their duty to further the

development of their own country and to assist, as far as

possible, the less fortunate peoples of the world. To encour-

age loyalty, industry, and co-operation has been the ideal of

the author in preparing this text.

Not only is Canada a great nation, but it is at the same
time a part of a great Empire. A brief treatment of other

parts of the British Empire is therefore included in Part IV.
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PART I

GENERAL PRINCIPLES

CHAPTER I

THE INFLUENCE OF TOPOGRAPHY UPON COMMERCE
AND INDUSTRIES

Some parts of the world possess abundant natural

resources for sustaining a large population and other parts

must remain almost uninhabited because of unfavourable

natural conditions. Land suitable for agriculture or grazing,

forests, minerals, and wild animal life including fish, are the

natural resources which give rise to basic industries. To a

very great extent the resources and industries of a region

are determined by its topography or physical features. The
manufacturing industries convert the products of the basic

industries into commodities suitable for man’s use.

Transportation and trade furnish the means of exchanging

one commodity for another. Although these industries do

not produce goods directly from natural resources,

nevertheless, manufacturing centres and transportation

routes depend very materially upon the natural resources of

the regions which they serve.

Mountains, plateaus, and plains constitute the major

types of relief. Corresponding to the varying levels on land

are the deeps, the shallows, and the continental shelves of

the ocean bed. Inland waterways serve both as drainage

systems and as commercial arteries. At the margin of the

sea, coastal features are important in determining the location

of cities which engage in oversea trade.

1



2 Commercial Geography

Mountains. The great mountain ranges which form the

framework of the continents influence the activities of man in

a variety of ways.

(1) They intercept rainfall. Mountain ranges in many
cases form a dividing line between well-watered country on

one side and dry regions on the other. An example of this is

the great Western Cordillera of North America, which

intercepts the warm moisture-laden winds from the Pacific

Ocean. As a result, the region of the Great Central Plain,

for some distance to the east of the Rockies, has a scanty

rainfall, a condition detrimental to the raising of crops.

On the other hand, the western slopes of the mountains are

well-watered with numerous rivers flowing rapidly down
toward the Pacific Ocean. In the same way, because the

Himalayas intercept moisture, a dry region lies to the north,

and the well-watered fertile plain of the Ganges to the south

of this mountain range.

(2) They limit agriculture. Rugged relief limits agri-

culture because steep slopes are difficult to work. Moreover,

rain and other agents of erosion carry away the finer soil.

The scanty soil which remains is so thinly spread over the

underlying rock that it soon dries out. In many mountain

valleys, on the contrary, the raising of crops is not only

possible but highly profitable, because of the fertile soil

washed down from the mountain sides.

Although mountainous country is unsuitable for ordinary

farming operations, mountain slopes and plateaus often

furnish good pasture for cattle and sheep. Even where the

pasture is too poor for cattle, sheep can be raised with profit.

Sheep and wool are the most important animal products of

mountainous regions. The Sierra Nevada Mountains of the

western United States, and the plateaus of central Spain, and

of central and western Asia are famous for sheep raising.
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4 Commercial Geography

In these regions every summer the shepherds drive their

flocks up the cool mountain slopes, and back into the lowlands

at the approach of winter.

(3) They supply timber. Trees grow much too slowly to

be a profitable crop on land which is required for agricultural

purposes. Hence timber is often a product of rugged country.

The plains of various European countries have long been

cleared of forests, but the rugged uplands continue to supply

timber.

(4) They furnish minerals. Where mountains have been

stripped of loose materials or worn down by the forces of

nature, their valuable mineral constituents are exposed and

{Courtesy Royal Canadian Air Force)

Fig. 2. An Inlet on the Shore of Great Bear Lake, N.W.T.
This picture gives a good idea of the topography of the northern part of the Canadian

Shield. It is near this location that one of the world’s most important uranium deposits
has been discovered. The uranium ore, known as pitchblende, is also a source of radium.
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mining operations are made easier. The Canadian Shield or

Laurentian Highland is an ancient mountain region, worn

down almost to base level. This vast area includes the

famous mines of Northern Ontario, which yield gold, nickel,

silver, copper, and cobalt. A small spur of the Shield, which

extends into the United States in the region of Lake Superior,

yields iron ore and copper of great value.

(5) They possess water power. Streams and rivers rushing

down out of the mountains furnish water power. This may
be transformed into hydro-electric energy and carried by

wire to towns and cities. There it is used to operate factories

and street railways and to light streets and buildings. In

Switzerland most of the railways are run by electricity

supplied by abundant water power available throughout the

Alps.

(6) They hinder commerce and settlement. In North

America the western mountain system for many years

retarded the development of the Pacific slope of Canada and

the United States. For a long time it was cheaper to send

goods around Cape Horn to California than to take them
across the Rocky Mountains. At the present time the rail-

ways of the United States have to make some steep grades

in crossing this mighty mountain system. In building the

railways in Canada advantage has been taken of three

important passes. Named in order from north to south,

these are the Yellowhead, Kicking Horse and Crowsnest.

The first is traversed by the Canadian National, and the last

two by the Canadian Pacific Railway.

Not only the towering peaks, but also the deep canyons

of mountainous regions offer great barriers to the progress of

commerce. While the mountains may be tunnelled, some of

the canyons are too wide to be bridged and necessitate long

detours.
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(7) They develop sturdy people. Life in mountain lands

is a constant struggle for existence, and a livelihood is gained

only by hard and persistent effort. As a result of this,

mountain dwellers, such as the Swiss, are courageous, sturdy

and self-reliant.

Plains. Plains are relatively low areas of considerable

extent with surfaces which are not noticeably rough, although

they may be undulating. They are much more important

than mountains in the life of the world. In the first place,

they usually possess a high percentage of cultivable land.

Secondly, their gentle relief makes their cultivation compara-

tively easy. Thus, farm machinery may be profitably

employed. Furthermore, roads are easily constructed, and

the products raised are readily marketed. In addition, the

rivers which flow through plains have long navigable stretches,

and form a ready means of transportation. The ease of

communication allows a much closer contact among plain

dwellers than is possible among mountain peoples. The
majority of the world’s inhabitants dwell on lowland plains,

particularly those of the middle latitudes, and there we find

most of the great cities.

Typical plains. The Great Central Plain of North

America extends from the Arctic Ocean to the Gulf of Mexico.

In Canada and the northern United States it is a great

wheat-growing region, while the parts further south are the

world’s leading source of corn and cotton. The Atlantic

Coastal Plain of the United States is for the most part

extremely fertile. Fruits and vegetables are raised in large

quantities to supply the great cities in the eastern part of the

country. River flood-plains and deltas are naturally fertile

and many of them are thickly populated, e.g., those of the

Nile, Ganges, Irrawaddy, and Yangtze.

Rivers and Lakes. In backward and newly settled

regions the river is the most readily available means of travel.
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8 Commercial Geography

The opening up of many a country is a story of voyaging by
means of its lakes and streams, e.g., early North America.

In China, where railway construction has not progressed

very greatly, transportation depends largely upon the rivers.

The chief commercial highway is the Yangtze River, which

flows through the fertile district of Central China.

In progressive countries, also, waterways provide the

cheapest means of transportation. The Great Lakes System

of North America is the world’s greatest inland commercial

waterway. The Mississippi River and its tributaries are

navigable for thousands of miles, and provide a route for the

shipment of bulky commodities. In Europe, the Rhine

River, which rises in the Alps and flows to the North Sea,

carries an immense volume of traffic. One of its branches

is connected by a canal with the Danube River, which

empties into the Black Sea. Furthermore, the river is an

important factor in determining the route of land
transportation. As river valleys are generally level, railways

and highways often follow the river’s course.

Harbours. It is a great cotnmercial advantage to a

country if it possesses good natural harbours. As a rule,

excellent harbours are to be found along sunken coasts,

especially where the country submerged has been rough

and mountainous. This is the case with the coast of Canada

and the Atlantic coast of the United States from New York

northward. The north-western coast of Europe and the

eastern coast of Asia are also well provided with harbours.

Along these coasts many notable seaports flourish. On the

other hand, risen coasts have but few good harbours. This

type includes most of the western, southern and southern

Atlantic coast of the United States and the coast of Africa.

Summary. Generally speaking, agriculture is carried

on chiefly on lowland plains, and there mankind dwells in
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largest numbers. Mountains are often the home Of the

lumbering, mining and pastoral industries, while the inter-

mediate hilly country, such as the New England States, is the

seat of much of the manufacturing. To supply each of these

regions with products from the others, suitable means of

transportation must be provided. This is greatly facilitated

by harbours, navigable rivers, and level country suitable for

railways and highways.

Questions

1. In what ways are mountains (i) a help to mankind, (ii) a hindrance?

2. Why are plains more important than mountains in the life of the world?

3. Locate on a relief map of North America the chief mountain systems,
plains and commercial waterways.

4. Trace the route of a Canadian railway which follows a river valley.

5. What advantage would it be (i) if the Mississippi River flowed toward
the east, and emptied into the Atlantic Ocean, (ii) if the Danube
emptied into the Aegean Sea?

6. After consulting a Physical Geography explain the characteristics of

sunken and risen coasts. Name the chief sunken coasts of the
world, and ten important harbours found along these coasts.



CHAPTER II

THE INFLUENCE OF CLIMATE UPON COMMERCE AND
INDUSTRIES

The distribution of the world’s plant and animal life is

largely controlled by climate. Man depends upon plants

and animals for his food and shelter, and to a great extent for

his materials of commerce. Hence climate is largely respon-

sible for the distribution of mankind throughout the world

and, even more than topography, determines and controls

the activities of the peoples of the different regions.

The total land area is about one-quarter of the entire

surface of the globe. Of this, about one-half is unsuitable

for the raising of foodstuffs, chiefly because of unfavourable

climatic conditions. For example, the great plains of

northern Canada and northern Russia are too cold, while

immense tracts in northern Africa and south-western Asia are

too hot and too dry.

For each food product there are certain conditions of

climate most suitable for its growth. Cocoa is a product of

the tropics only, while wheat is essentially a crop of the

temperate regions. Rice thrives in regions with a hot,

humid climate. Different parts of the world are thus seen

to be adapted to the raising of distinct products, the

interchange of which forms the basis of commerce.

Factors Controlling Climate. The principal elements of

climate are temperature and rainfall. These are determined

in any region chiefly by the following factors: latitude,

altitude, distance from large bodies of water, direction of the

prevailing winds, and situation with respect to mountains.

(l) Latitude. The decreasing strength of the sun’s rays

as one travels from the equator toward the poles is due to

10



Influence of Climate 11

their increasing obliquity. In the middle and high latitudes

the sun is never vertically overhead, and its rays therefore

reach these latitudes on the slant. Consequently, their

heating effects are spread over a wider area than in the

low latitudes and the heat received per unit of surface is less.

The farther one goes from the equator the more pronounced

this effect becomes.

The influence of latitude on rainfall is seen in a general

decrease in the annual amount from the equator to the poles.

In the high latitudes the precipitation, which is usually

snow, is lighter than in the middle or low latitudes, because

temperatures are too low for great evaporation.

(2) Altitude. Increasing elevation above the sea produces

a much more rapid drop in temperature than does increasing

latitude. As one ascends the Himalayas of India the climate

changes from subtropical to arctic. Between the base and

timber line these mountains present the same changes in

forest growth as are met with in passing from Florida to

northern Canada.

High mountain slopes and lofty plateaus within the

tropics afford healthful living conditions. A number of the

South American capitals are situated several thousand

feet above sea level. In India, the Philippines, and

elsewhere, resorts high up in the mountains are thronged dur-

ing the hottest part of the year by white officials and their

families.

Rainfall generally increases with increasing altitude up

to 6,000 or 7,000 feet in the mid-temperate regions, after

which it decreases due to the fact that much water vapour has

been lost. The line of maximum rainfall shifts with the

seasons, and is somewhat higher in summer than in winter.

(3) Distance from large bodies of water. Water heats and

cools more slowly than does the ground, and hence exercises
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a moderating influence on the climate of the land in its

vicinity. The territory close to the ocean and to large lakes

is cooler in spring and warmer in autumn than is the case

with regions more remote. For this reason the lake regions

of south-western Ontario are free from frost until well on

in the fall, and are therefore suitable for fruit-raising.

Moderation of climate and distribution of rainfall, in regions

near to large bodies of water, are brought about through

the agency of winds.

(4) Direction of the prevailing winds. As winds are the

carriers of both heat and moisture, the direction of the

prevailing winds has much to do with the temperature and

rainfall conditions of any country. The western coasts of

the continents situated in the belt of the prevailing westerlies

have an equable, moist, oceanic climate, because the prevail-

ing winds blow in from the ocean. Western Europe has a

much warmer climate than its latitude warrants, because the

prevailing winds come from the warm North Atlantic Drift.

Even in Norway harbours are open and shipping is carried on

throughout the year.

As one travels inland the moderating influence of the

ocean diminishes, especially if lofty mountain ranges, such as

the Rockies, intervene. The climate of the interior is much
more extreme and the annual rainfall much smaller than

along the western coasts. Eastern coasts, like that of

Canada, have a modified continental climate, because the

prevailing winds blow from the interior of the continent.

In the trade wind belt, generally dry conditions prevail.

However, east coasts are well watered if they are mountainous,

while west coasts, bathed by cold ocean currents, are dry,

with desert conditions in some places extending to the

ocean’s edge.

An exception to dry tropical west coasts is found in

monsoon regions such as India. There, during the summer
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season, the west coasts and the interior also receive a heavy

rainfall carried by the wet south-west monsoon. This

makes an ideal condition for the cultivation of rice and

other tropical products, which require much moisture.

(5) Mountains. By obstructing winds, mountains in

some cases protect the hinterland from cold winds, and in

other cases prevent it from receiving the benefit of warm
ones. On the windward side of high mountains facing

prevalent winds which blow in from the ocean, there is heavy

rainfall, while the leeward slopes and country beyond are

comparatively dry. Thus the southern slopes of the Hima-
layas in India are abundantly watered, whereas on the

northern slopes and on the table-land of Tibet very dry

conditions prevail. The change from the equable, moist,

oceanic climate of the western coast to the extreme, dry,

continental type of the interior is very sudden in western

Canada because of the Rocky Mountains. In western

Europe, on the other hand, there is no such mountain

system running from north to south
;
consequently, the change

in climate, as one proceeds inland, is quite gradual.

Temperature Belts. For most higher forms of plant and

animal life the temperature must normally be between 32° F.,

the freezing point of water, and 120° F. Life is possible

beyond these limits, but only for certain species.

The division of the earth into the familiar torrid, tem-

perate and frigid zones is based simply upon the sunlight

received, and does not exactly show the actual conditions of

temperature. A better division for showing climatic condi-

tions is the following given by Supan

:

The hot belt is that portion of the earth’s surface lying

between the mean annual isotherms of 68° F. These

isotherms coincide approximately with the limits of the

trade winds and palm trees, and are therefore a very suitable
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boundary. As the heat equator averages about 10° N., the

hot belt extends farther into the northern hemisphere than

into the southern. It widens somewhat over the continents

and narrows over the oceans, and is a little broader than

the ordinary torrid zone.

In the hot belt high temperatures prevail throughout the

year. The daily range is usually greater than the range from

one season to another. It has often been said that “night is

the winter of the tropics.” The seasons, known as the dry

and wet, are so called because of rainfall differences. Much
of this region receives excessive heat and moisture, which

sap the vitality of the natives and deprive them of the health

and energy required to develop a high standard of living.

Where there is heavy rainfall, growth is so rapid that cleared

jungle will speedily return to its primitive condition unless

constantly cultivated. The Ganges valley of India and

parts of south-eastern Asia and the adjacent islands are very

densely populated. However, there are comparatively few

people in most parts of the tropics. Practically all great

commercial enterprises, such as the cultivation of sugar,

coffee and rubber, are carried on under the supervision of

people from temperate lands. These people are thus enabled

to supply from the tropics products which are lacking in their

own countries.

The temperate belts lie between the mean annual isotherms

of 68° F. and 50° F. for the warmest month. These latter

isotherms mark the polar limits of cereals and forest trees.

Beyond them there is very little growth. The temperate

belts are somewhat narrower and are much more truly

climatic divisions than are the familiar temperate zones.

The north temperate belt, which contains most of North

America and Eurasia, is broader than the south temperate,

particularly over the continents.
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The prevailing winds are from the west and give to the

western coasts cool summers and mild winters. They also

bring an abundant rainfall, which is heaviest in the fall and

winter months. In the interior of the continents the climate

is much more extreme, having colder winters and warmer
summers. Although the total rainfall is much less than

along the western coasts, it falls chiefly in the spring and
summer, when it is most needed for agriculture. In spite of

the long, cold winters, agriculture is carried on to relatively

high latitudes in the continental interiors of the north

temperate belt. This is because of the warm, though short,

summer season, and the extremely favourable distribution of

rainfall. The eastern coasts of temperate lands have a

modified continental climate, intermediate between that of

the western coasts and of the interior.

Variety is the principal climatic feature of the temperate

belts. The seasons are strongly marked, especially in the

north temperate belt, and during each season there is a great

variety of weather. These constantly changing conditions

are invigorating, and give to people a zest and enthusiasm for

their work, which is altogether lacking in the tropics. The
certainty of the cold weather season makes it necessary for

man to provide food and shelter. This he is able to do during

the growing season, for plant growth, while not so abundant

as in the tropics, offers sufficient reward for honest toil.

The result is that in the temperate belts, especially the

north temperate, live the most progressive and enlightened

people in the world.

The subtropical belts are transitional between the hot and

temperate belts. These are the parts of the world, roughly

between latitudes 30° and 40° or 45°. They are found

on both the western and eastern sides of the continents.

On the western sides of the continents they are regions which

have dry, hot summers and mild winters with frequent rains.
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This type of climate is found in southern California, central

Chile, some of the southern parts of Australia, and the

extreme south-western part of Africa. The most extensive

area having this climate consists of the lands bordering

the Mediterranean Sea in Europe, Africa, and Asia. It is

fitting, therefore, that this type of climate should be described

as the “Mediterranean Climate.” A feature of this climate

is the large amount of sunshine, for even in the winter sunny

days are numerous. Because of the dry summers, irrigation

is practised extensively in Mediterranean regions. Fruit

growing is an important industry. Wheat and barley are

the principal grain crops. Sown in the fall, they are ready

to be harvested at the beginning of the dry season.

The warm regions on the eastern sides of the continents

differ considerably in their climate from the Mediterranean

regions on the opposite sides. The principal difference is

that the eastern sections receive rainfall mainly during the

summer. This condition favours the growth of vegetation

although it is not suitable for all kinds of subtropical fruits.

This type of climate is found in the south-eastern United

States, Uruguay and adjacent parts of South America, a large

part of China proper, and smaller coastal regions in South

Africa and south-eastern Australia.

The cold caps are those portions of the earth’s surface

which lie between the poles and the isotherms of 50° F. for

the warmest month. The great northward extension of the

continents in the northern hemisphere carries this isotherm

much closer to the pole than is the case in the southern

hemisphere. On account of the wide expanse of slowly

heating oceans in the southern hemisphere, the south cold

cap is much larger than the north, and it extends far enough
north to include the southern tip of South America.

The winters are long, cold and dark, and the summers,

short and cool with continuous daylight. Plant and animal
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life are both limited. Beyond the isotherm of 50° F. for the

warmest month cereals and forest trees will not grow. Fish-

ing and hunting are the only occupations of the few

inhabitants, who are stunted in growth and primitive in their

mode of living. In the arctic regions these people live chiefly

along the coasts, while within the antarctic there are no

permanent settlements. Thus we see that both extreme

heat and extreme cold limit men to a low state of civilization

and to an unimportant place in commerce.

Rainfall. Regions of excessive rainfall. These are mostly

regions receiving more than one hundred inches per year.

They are most extensive in the hot belt, where they are

characterized by dense forest growth and by an abundance

of animal life, including insect pests. The palm and rubber

trees which grow here are of great commercial importance,

and where the land is cleared certain foodstuffs may be grown

in abundance.

Regions of deficient rainfall. In general, regions which

receive less than fifteen inches per year are sparsely

populated. Crops are poor or altogether lacking unless

irrigation is practised. Parts of western Canada and of

the western United States have had their productivity

enormously increased by this method.

Regions of sufficient rainfall. Large areas in the tem-

perate belts, and to a lesser extent in the tropics, receive an

annual rainfall intermediate between the limits already

given. This creates very suitable conditions for the growth

of many foodstuffs and other plant products. The majority

of the world’s inhabitants live in these regions, and it is in

them that most of the world’s activities are carried on.

Seasonal rainfall. The season at which rain falls is

equally as important as the amount. Along the Pacific coast

of Canada and the United States most of the rain falls
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during the autumn and winter months. The further south

one goes along this coast the more pronounced the dry

season is seen to be. The raisin growers of California take

advantage of the long, dry summer to dry in the sun the

grapes which are thus converted into raisins. The somewhat

scanty rainfall of the western half of the Great Central

Plain of North America occurs chiefly during the spring and

early summer when it is most needed.

Irrigation is the process of artificially supplying water

for agriculture in regions where there is a deficiency of

natural moisture. Its use antedates recorded history.

It made possible the ancient civilizations of Egypt and

Mesopotamia. To-day it is applied to an area considerably

greater than the occupied acreage of Canada, and it is

constantly gaining in importance. The dense population of

the Far East could not raise sufficient food without irrigation.

India and China stand far ahead of all other countries in its

use. It is extensively practised elsewhere in south-eastern

Asia, in Japan, and in Asiatic Russia. Because they receive

their rainfall chiefly in the winter, regions with the Mediter-

ranean type of climate depend a great deal upon irrigation

to supply moisture for crops during the summer. The
Mediterranean areas of Europe, Asia, and Africa, central

Chile, southern California, and parts of South Africa and of

southern Australia, are regions of this class.

There are also important irrigation enterprises along

the Nile, and in Mexico, Argentina, Peru, and other countries.

However, the United States is the third ranking country in

acreage irrigated. This is because, except for the western

slopes of the mountain ranges, the western part of North
America from Mexico to southern Canada is largely a region

of deficient rainfall.

While primitive methods are still important in parts

of the Old World, modern engineering has scored notable
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triumphs in the construction of gigantic storage dams, such

as the Sennar and Aswan dams on the Nile, the Sukkur dam
on the Indus, the Boulder dam on the Colorado, and the

Bassano dam on the Bow River in southern Alberta. Nor
is mankind satisfied with past achievements. In British

India, where it is estimated about one-quarter of the cultivated

land is under irrigation, the activities of the British Govern-

ment in irrigation enterprise are constantly being extended.

The Government of the U.S.S.R .

1
has elaborate plans for

irrigating parts of southern European Russia. In northern

Africa sections of the Sahara desert are being reclaimed by
the sinking of artesian wells.

Questions

1. Discuss the different factors which control climate.

2. What are the advantages of (i) Supan’s classification into temperature
belts, (ii) the familiar division into zones?

3. Name the leading countries in each of the temperature belts mentioned.

4. Explain what is meant by the subtropics. Locate the chief subtropical

regions on a map of the world.

5. Explain why the nations of the north temperate belt are the most
progressive in the world. Are they justified in securing political

and commercial control of the tropics?

6. Do you consider the northern part of Canada a suitable field for settle-

ment? Give reasons for your answer.

7. What would be the effects upon the agricultural and industrial life of

Canada, if the country were shifted (i) twenty degrees to the north
in latitude, (ii) twenty degrees to the south?

8. Discuss the importance of seasonal rainfall.

9. In what parts of the world is irrigation extensively employed at the
present time?

xUnion of Soviet Socialist Republics.



CHAPTER III

POPULATION AND RACES

The Distribution of the World’s Population

The total land area of the world is about 51,000,000

square miles
1

,
while the total population is estimated at about

2,000,000,000. This gives an average density of 40 persons

to the square mile. But humanity is not at all evenly

distributed throughout the world. The population per square

mile for the continents may be estimated as follows:

Europe 133 Africa 13

Asia 69 South America 12

North America 20 Oceania2 3

Continents are, however, very extensive in area and

show a great diversity of conditions. Accordingly, the

density of population varies greatly from country to country.

Europe North America

Population Population
Country per sq. mile Country per sq. mile

United Kingdom ... 507 Bermuda 1,708
Belgium ... 711 Puerto Rico 544
Germany ... 382 United States (continental) 45
France ... 197 Mexico 25

Canada 3
Asia Greenland, ice-free portion .3

Japan ... 496
India ... 245 South America
China ... 106 Uruguay 30

Brazil 13
Africa Argentina 13

Nile Valley of Egypt ... ... 1,087
Egypt ... 42 Oceania2

Union of South Africa. ... 22 New Zealand 16
Sahara .5 Australia 2.4

1 Polar regions excluded.
2The term Oceania is used in this book to include Australia, Tasmania,

New Zealand, and a great number of islands in the Pacific Ocean.

21



22 Commercial Geography

Fig. 5. Distribution of World Population

Western Europe and southern and south-eastern Asia

are the most densely populated parts of the world. The
dense population of Europe depends largely upon manu-

facturing industries and commerce, while the masses of

Asia practise intensive agriculture and have relatively low

standards of living. The Americas and Oceania are less

thickly populated, partly because they are recently settled

continents. On each continent the regions of densest popula-

tion are coastal regions, islands and river valleys. This is

clearly shown in the foregoing table. The most thickly

populated parts of China are the plains of the Yangtze,

Hwang Ho, and other rivers. In Australia, the majority of

the people live on the south-eastern coastal plain.

Determining Factors. Climate is an important con-

trolling factor. The hot dry deserts of the tropics and the

frozen wastes of the polar regions are equally forbidding.

Neither can support a large population. The temperate

belts offer the most attractive climate and living conditions
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in the world. Their climate stimulates the energy of the

people and makes them industrious. Here mankind dwells in

largest numbers.

Raw materials make it possible for a country to support

a large population. Canada will some day be the home of

many millions because of her great natural resources. The

agricultural, mineral, and forest wealth of the Dominion are

capable of much greater development.

Power makes it possible to convert raw materials into the

finished articles of commerce. The presence of cheap and

convenient coal or water power favours extensive develop-

ment of the manufacturing industries. In England there

are abundant coal reserves, which supply large industrial

centres. Generally speaking, Ontario and Quebec lack

coal, but fortunately possess extensive water power.

Accessibility. In addition to having the raw materials

and the power necessary to convert them into manufactured

articles, a country must possess ready means of transporta-

tion. The conditions which lead to easy and therefore cheap

transport are level country, low mountain passes, numerous

navigable rivers, good harbours open throughout the year,

and a central position with respect to other countries.

The character of the people. Some peoples have the

physical strength, intelligence, foresight and organizing

ability to develop the natural resources of a country. Where
such is the case there follows a specialization of labour and
co-operation of industries. Some of the people raise food-

stuffs, while others garner the riches from forest, mine and
sea. Still others engage in manufacturing, and all co-operate

for the common good. Between the different classes there

is an exchange of produce. This results in greater production

and increased population.
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The Races of Mankind

Mankind may be divided into several races which differ

very greatly in their physical appearance and in their methods

of living. There are also races which are intermediate in

character between any two distinct types, because for many
ages there has been a mingling of races and of colours in

various parts of the world. Thus the great bulk of the Hindu
population of India has a mixed ancestry of the original

dark-skinned inhabitants and the early white invaders.

As a race they are classed with the white people.

The best known classification of the races is based

primarily upon the colour of the skin, with some modifications

for the size and shape of the head and of the facial features.

According to this classification there are four chief races

—the Caucasian or white, the Mongolian or yellow, the

Negro or black, and the American or red. The following

table gives approximately the percentage of the world

population in each race.

„ Percentage of Total
J*-ace World Population

Caucasian or white 44.6

Mongolian or yellow, including the brown 42.4

Negro or black 11.4

American or red 1.6

Total 100.0

The Caucasian or White Race. This race includes

almost all the peoples of Europe, their descendants in America

and elsewhere, the people of northern Africa and of south-

western Asia. Most of these people are white-skinned and

are naturally tall and fine-featured. Their mental and

physical ability have led them to great achievements. There

are two main divisions of this race, the Semitic and the

Aryan or Indo-European.

The Semitic branch numbers about 108,000,000. The

ancient civilization of western Asia began among the Semitic
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people, to which race the Phoenicians belonged. The
principal Semitic people in the modern world are the Jews

and the Arabs. The Jew is well known as a keen, persistent,

efficient business man, while the Arab is the hardy nomad of

the desert.

The Aryan or Indo-European branch became leaders in

civilization about 550 B.C., and have remained so down to

the present day. They number about 784,000,000 and

include the leading peoples of the world. These people were

fortunate in having for their motherland the continent of

Europe, which has an invigorating climate and a central loca-

tion for world trade. When the white races learned to turn

the oceans into highways they became the masters of the

world. Since the discovery of America the realm of the white

man has expanded to an amazing extent.

The inhabitants of Europe are for the most part a

mingling of three types of white races. These original races

were the Nordic or Teutonic
,
the Southern or Mediterranean

and the Central or Alpine.

The Teutonic people, who were tall, long-headed, fair

and blue-eyed, are best represented in modern times by the

people of Scandinavia, northern Germany, the Netherlands,

England, Scotland and north-eastern Ireland. People of

this stock usually have an inventive mind and a reserved

and independent nature. They have good judgment and
business ability. Because they are adventurous and self-

reliant they make excellent colonists. The British in

particular have established communities in tropical countries,

where their business enterprise has become a controlling factor.

The Mediterranean people were rather small and dark-

complexioned. Their characteristics are best shown by the

people who still live in the Mediterranean countries and in

Wales, much of Ireland and the Highlands of Scotland. They



26 Commercial Geography

are more sociable, more emotional and less meditative than

the Teutonic peoples. They are particularly gifted along

artistic and literary lines.

The Alpine people were broad-headed and of medium
height and complexion. Their stock is best shown by the

peoples of central France, Switzerland, southern Germany,

Austria, Czechoslovakia and other Slavic countries. They

are naturally well adapted to the carrying out of the details

of routine work. They have also special cultural gifts as

evidenced by great names in literature, music, and painting.

The Mongolian or Yellow Race. The Chinese, Japanese,

Koreans, and other peoples of northern and eastern Asia and

nearby islands belong to this race. A few people in Europe,

the Turks and Hungarians, are also Mongolians. The
physical characteristics of this race are short stature, yellow-

brown skin, small nose, thin lips, oblique dark eyes and

straight black hair. They have considerable mental ability.

Before the time of Christ they had developed a fairly high

civilization, which continued practically unchanged until

very recent times. But now the Japanese and, to a lesser

extent, the Chinese are playing an important part in world

commerce. The distinctive culture of these Oriental peoples

and their peculiar skill are shown in the goods which they

manufacture. Their porcelain, lacquer ware, fancy paper

goods and other products find a ready market in both Europe

and America.

The Malay or Brown Race. This race is often considered

as part of the Mongolian race. These are the native people

of the Malay Peninsula, Sumatra, and neighbouring islands.

They resemble the negroes somewhat, but the distinctive

appearance of the latter race is not so pronounced among the
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Malays. The people in some of these regions are called

negroids and are sometimes classed with the negro race.

The Negro or Black Race. The people of this race

originally lived in the central part of Africa between the

Sahara Desert and the Tropic of Capricorn. The negroes

have a dark brown or black skin and as a rule are quite tall.

They are characterized by a long skull, broad flat nose, thick

lips, round eyes, and short, woolly hair. In their African

home they are for the most part unintellectual and super-

stitious. In the United States, after the negroes were set

free, they were given training and are now becoming skilled

workers. Most of the negroes in the Southern States, like

their forefathers in Africa, engage in farming.

The American or Red Race. The American Indians were

unknown to the rest of the world until the discovery of

America in 1492. There were then a million or more Indians

in what is now the United States and Canada, but their

numbers decreased greatly after the coming of the white

man. Recently, however, their numbers have increased,

especially if one counts those of mixed Indian and white

extraction. But the bulk of the Indian population is to be

found in Mexico, Central and South America. In these

countries the white and Indian races have intermarried

freely.

Although the Indians are spoken of as “redskins,” the

colour of their skin is really brown. They are of medium
height with broad face, aquiline nose, and straight, black

hair. Their indomitable spirit is a well-known quality.

They possess considerable intelligence, and some of the

tribes whom the Spaniards discovered in Mexico and South
America were already settled and civilized.

Summary. This brief sketch shows how racial char-

acteristics determine what nations have the greatest ability
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to become leaders in the world’s civilization and commerce.

While, generally speaking, the Aryan peoples are foremost,

this is not exclusively true. With the development of Japan
and China, the Mongolian race is gradually assuming a more
important position in the commerce of the world.

Questions

1. Construct graphs illustrating (i) the density of population for the
different continents, (ii) the percentage of the world population in

each race.

2. On what continent is the population most evenly distributed, and
why?

3k What is the density of population for your own county? Is this above
or below the average for your province? Canada? North America?
the world?

4. Name three coastal regions, three islands, and three river valleys which
are densely populated.

5. State five factors which are favourable to a dense population. By
applying each to your own province, show the chief advantages
which it offers.

6. State the outstanding physical and mental qualities of each race.

7. (a) What are the three branches of the Indo-European race? (b) Name
the most important peoples in each branch.

8. Which branch is best adapted for world leadership? Why?
9 What nationalities, in your opinion, make the best immigrants for

Canada? Give reasons.



CHAPTER IV

THE INTER-RELATIONSHIP OF COMMERCE AND
CIVILIZATION

The development of commerce is the story of man’s

progress throughout the ages. In early days the hardships

of life were many and the comforts few. The working people

received little or no education and toiled under unfavourable

conditions. Now, the privileges of a liberal education and

political freedom are greatly extended. In the tangible

things of civilization great changes have likewise taken

place, and it is very evident that our modern methods of

living depend upon commerce. All parts of the world help

to provide us with the furniture in our homes, the clothes

that we wear and the food that we eat. Commerce and

civilization have advanced together.

Ancient Civilizations. The Phoenicians were the fore-

most traders of antiquity. They occupied a narrow strip of

land along the eastern coast of the Mediterranean Sea.

Because their territory was too small to support their popula-

tion, the Phoenicians were forced to make their living by
engaging in trade. For centuries their ships carried the

merchandise of the Mediterranean countries, while their

caravans journeyed over the deserts. They founded a

colony at Carthage, in northern Africa, which came to

surpass the wealthy cities of the home land.

It was natural that the Phoenicians, who were leaders

in commerce, should become leaders in other lines as well.

They became the most skilful textile workers of the ancient

world and were famed for their purple dye and glassware.

These people devised an alphabet, which was passed from

them to the Greeks and from the Greeks to the Romans.

29
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Although the Phoenician alphabet was not the first one

invented, it is the one to which our own alphabet can be

directly traced.

The Greeks
,
who attained the highest civilization of

ancient times, learned their first lessons in culture through

trading with the Phoenicians. The long irregular coast of

Greece with its many good harbours was very favourable

to early traders. The Phoenicians came with their glass-

ware and pottery, their dyed linen and woollen fabrics, their

hand carving and farm implements. Gradually the Greeks

learned to make these things and better ones for themselves.

After they mastered the Phoenician alphabet their civiliza-

tion advanced very rapidly. They sailed the Mediterranean

and built up a great commerce and founded many colonies.

The Greek city states were centres of learning and art, but

the people as a whole lacked political unity and strength.

The Roman Empire. With the overthrow of Carthage

in the second century B.C., Rome became the dominant

nation in the world. Although the Romans were more gifted

along the lines of government and organization than in the

development of commerce, nevertheless, the establishment

of peaceful relations and the consequent feeling of security

in the regions which they conquered contributed very greatly

toward commercial expansion. Then, too, the good roads

which the conquerors built and the ready market in Italy

for the goods of the subject races greatly aided in the develop-

ment of trade and commerce. There was a period of pros-

perity for several centuries, during which the wealthy Romans
built great cities with stately palaces.

But the great empire was doomed, for the character of

her citizens became debased. The most numerous class of

the population came to be the slaves, many of whom were

captives of war. This system ruined the middle class, as free

labour could not compete with that of slaves. No nation is
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strong without a capable, industrious middle class, and

Rome at last became the prey of Teutonic tribes who poured

in from the north.

The Middle Ages. This was at first a period of turmoil

and mingling of races and customs. The Christian religion

of the Romans, which was accepted by the barbarian invaders,

became a great bond of unity. But for a time commerce

and civilization seemed checked and ignorance was supreme.

This period saw the rise and decline of the feudal

system. Large estates, or feuds, were owned by powerful

nobles. The great bulk of the population consisted of the

serfs, who tilled the land and performed other useful work.

Each feudal estate became a sort of military centre. While

this system afforded protection to the people against lawless

wandering tribes, it gave them very little opportunity to

advance. But a change was coming, and the modern nations

of Europe were unconsciously taking form.

The Crusades . In the seventh century Mohammed
established his religion in Arabia. His followers attempted

to conquer the world with the sword. They established their

authority from the Indus River of India westward over Asia,

northern Africa and Spain. Europe resisted the Moham-
medan invasion and attempted to win back the Holy Land
from the Turks. The Crusades, which began in 1096, con-

tinued at intervals for the next two hundred years. Dis-

astrous as these expeditions were, they had some good

results. The new nations of Europe were brought back

into contact with the old civilizations of Asia. The interest

of the people was aroused in trade and travel. Because the

feudal lords were absent for long periods in these wars, the

common people gained more independence.

The rise of cities. Progress is slow until a nation

develops cities, which become centres of education and
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industry. With few large cities, the Middle Ages were back-

ward. However, towns gradually began to grow up, often

around a feudal castle or monastery. A rich merchant class

arose who refused to submit to a tyrannical feudal lord.

In many instances the lords were willing to raise money for

the Crusades or other wars by selling charters of liberty to

towns and villages.

The Italian cities, Venice, Genoa, Florence and Milan,

were the early leaders in commerce and culture. During the

time of the Crusades Venice became a world centre of com-
merce. For more than two centuries the trade in goods from

the East was largely carried on by Venetian merchants.

Their ships sailed all the known seas and their caravans

journeyed over the deserts of Persia, India and China.

The Hanseatic League. Several leagues of cities were

formed. The most important was the Hanseatic League

which began in the thirteenth century. It was originally

formed by Liibeck and Hamburg, in northern Germany, and

at its height in the fifteenth century included about ninety

cities and towns in Europe. It was encouraged by the

ruling monarchs who willingly sold trading privileges for

ready money. The league was organized for the protection

and extension of commerce. As a result the cities prospered

and manufacturing increased. Mines were worked and

idle lands cultivated. People began to have comforts and

conveniences hitherto unknown to them.

Fairs were sponsored and protected by the league. At
certain times during the year merchants from all over Europe

assembled at one or another of the Hanse cities. Here they

remained for several weeks or several months at a time

buying and selling merchandise. The Leipzig Fair, which

dates from the middle of the thirteenth century, was the

principal market for furs. Our modern fairs are a survival of

these very elaborate fairs of the Middle Ages.
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Fig. 6. The Known World of the Fifteenth Century

This is shown by the unshaded portion of the map. What continents and large -regions

were unknown to the Europeans of the fifteenth century?

Explorations. Gradually there came about an

intellectual awakening of the people of Europe in the latter

part of the Middle Ages. The voyages of early explorers

from Spain and Portugal brought unforeseen results. Their

discoveries dispelled forever many false and fantastic beliefs

about the form and size of the earth. It was the ambition

of the early navigators of this period to discover a sea

route from Europe to Asia. In 1486-87 Portuguese explorers

sailed around the Cape of Good Hope. Eleven years later

Vasco da Gama, taking the same route, crossed the Indian

Ocean and reached India. Meanwhile, in 1492, Columbus,

who was then in the service of Spain, had chanced upon the

West Indies while in quest of India. On a later expedition

the coast of South America was discovered.
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As a result of these discoveries the Italian cities lost

their commercial supremacy. The cities of western Europe

were in a better position for trading by the new sea routes.

Portugal and Spain for a time enjoyed the supremacy in trade

which was lost by Italy. Later the Dutch gained control of

the East Indies and became the leading traders of the world.

The Industrial Revolution. In the eighteenth century

England began to extend her colonies and to build up a

great empire. With a large and growing trade the Mother
Country became at the same time the foremost manu-
facturing nation in the world. To meet the increasing

demand for manufactured articles men commenced to

invent more efficient machinery. About 1785 steam power

was first applied to spinning machines and later to all sorts

of machinery. The result was nothing short of a revolution

in the industrial life of England and other nations. Indus-

tries, trade and wealth increased enormously. But there

was suffering, too, caused by the change, for now, instead

of working in their homes, people worked in factories and

lived in overcrowded cities. But eventually even the

working man has gained, and to-day lives in greater comfort

than he ever could have known before the age of science and

invention. As a result of the Industrial Revolution trade

between nations has developed to enormous proportions.

Summary. Civilization has been the outgrowth of

adversity. Savage man had neither the strength to with-

stand nor the swiftness to flee from the wild beasts of his

time. Hence he was forced to use his intelligence to devise

crude weapons with which to combat his adversaries. More
than one great nation, which was strong and courageous in

its early days of adversity, became weak and licentious in

its later days of power and wealth. We who enjoy many
luxuries must remember that wealth is often a menace to
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progress and culture. A nation can prosper only in pro-

portion to the industry and intelligence of its people. Its

prosperity is then shown by the volume of its trade. Through

commerce the products of one country or one district are

used to supply the needs of another. All classes of people in

all communities are benefited. Commerce is one of the

chief defences of civilization and should be conducted in a

spirit of mutual helpfulness. The British Commonwealth

of Nations furnishes an excellent example of strength and

unity resulting from ties of trade and friendship.

Questions

1. What does civilization owe to (i) Phoenicia, (ii) Greece, (iii) Rome?
2. What two great factors contributed to the decline of the feudal system?

Explain.

3. What was the Hanseatic League, and what did it accomplish?

4. (a) Who were the first people to gain control of world trade in the
'

Middle Ages? (b) Name in order the other countries which
became world leaders.

5. Account for the decline of Venetian trade.

6. What two phases of development led to England’s rise to world leader-

ship?

7. (a) What is meant by the Industrial Revolution? (b) State three im-
portant results.

8. Compare our modern commerce and civilization with the industries,

trade, transportation, education and living conditions of mediaeval
England.

9. What human qualities are essential for the prosperous development of

any nation?



CHAPTER V

THE DEVELOPMENT OF TRADE CENTRES

Origin and Location. The first method of trade was

barter, or the exchange of one commodity for another. Trade

was early made simpler by the use of money, and with the

growth of civilization there arose a class known as merchants

who conducted exchanges. The early merchants, such as

the Arabs, carried their wares from one place to another.

As trade increased it became inconvenient for merchants

to visit all their customers, and some common meeting

place was established, which marked the beginning of a

village or town.

In the small towns of mediaeval England trade was

carried on at the town market on certain days of the week.

In addition, “fairs” were held at a few places once or twice

a year. More business was done at these fairs, as foreign

merchants visited them with their wares. The rise of large

cities and the development of rapid transportation and world

trade are of very recent date. A survival of the past is found

in many European cities where the original trading plot is

still used as the market square.

Towns and cities have gradually grown up in situations

most convenient for the greatest number of people. The
following are suitable locations: (1) the centre of a great

plain, at the intersection of roads and railroads; (2) the end

of a mountain pass, or the junction of mountain valleys;

(3) the head of navigation on a river, or a safe place to cross a

dangerous stream
; (4) a bay or harbour easily accessible to a

populous hinterland. Accessibility by rail or water and a

productive hinterland are the most important determining

factors.

36
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Two Kinds of Cities. Commercial cities are those

which engage in trade and commerce, while industrial cities

owe their existence to their manufactories. New York,

Liverpool and Montreal must be classed as commercial cities,

whereas Detroit, Pittsburg and Hamilton are industrial

centres. But we must remember that this distinction is

relative, not absolute. Every great city is primarily, but not

entirely, one or the other. The best examples of strictly

commercial cities are found in the seaports of the tropics.

There such unwholesome conditions prevail that only the

most necessary commercial operations are carried on at the

water’s edge, while all other activities are located in more

favourable surroundings.

The selection of one city as the capital of a country

brings to it a great volume of legislative business, and thereby

gives it an advantage over its rivals. This has been the case

with Ottawa, Washington, London, Paris and Berlin.

Commercial cities . Because trade depends upon trans-

portation, accessibility is fundamental in determining the

location of a commercial centre. A navigable river was of

chief importance in the old days, when the best method of

hauling goods overland was by means of wagons. Then
the best location for a city was at the head of navigation on a

river. Articles for export were brought to the city by
wagons and transferred to the small sailing vessels of that

time. This has been changed during the nineteenth century

by the construction of railways and the building of ocean

vessels too large to ascend most rivers. Although the

up-river port has not entirely disappeared, it has largely

given place to the seaport, which is the leading type among
modern commercial cities. There, ocean traffic meets the

traffic carried by railroads and inland water routes.

The head of a gulf or bay is a much better situation

for a seaport than a cape or peninsula. Because ocean rates
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are cheaper than railroad rates, seaports sometimes grow up
far inland. Montreal, which is one thousand miles from the

open sea, is the farthest inland of the world’s great seaports.

It is also essential that a seaport should have access to a

populous hinterland. Hence most large seaports are located

at, or near, the mouths of navigable rivers. Not only does the

river afford ready transportation, but the river valley is

usually level and therefore suitable for the construction of

railroads and highways.

The city of New York, at the mouth of the Hudson River,

is to-day the world’s greatest seaport. Philadelphia, Balti-

more and Boston were strong rivals, until the opening of the

Erie Canal in 1825 made the Hudson River an outlet for the

trade of the Great Lakes. Thereupon New York forged far

ahead of its rivals. Extensive railroad construction and the

deepening of the state canals in recent years have enabled

the great city to retain its premier position. Even to-day

the oversea trade of the Maritime Provinces is curtailed

because of the strategic situation of New York.

Industrial cities. The rise of the factory system fol-

lowed as a result of the Industrial Revolution, and during

the nineteenth and twentieth centuries countless industrial

centres of all sizes have arisen in the leading countries of the

world. These centres are located where power is available and

in many cases near supplies of raw materials. Good trans-

portation is also essential. Enormous supplies of coal and

iron account for the growth of Birmingham, Middlesbrough,

and other industrial cities in England. Excellent water

power, the coal fields of Pennsylvania, and the splendid

harbours along the Atlantic coast have made the New England

and Middle Atlantic States a great manufacturing region.

Chicago lies close to the coal fields and to the great cattle

and hog-raising plains of the Middle West. It is the leading

meat-packing centre in the world and has other important
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industries. Minneapolis is situated in the great wheat belt

of the northern United States and close to the Prairie

Provinces of Canada. Abundant water power is furnished

by the Mississippi River. Because of these conditions

Minneapolis is the world ’s greatest flour-milling centre.

Toronto and Hamilton are natural manufacturing and

distributing centres. They are favourably located in prosper-

ous Southern Ontario and are served with cheap hydro-electric

power from Niagara Falls.

There is a strong tendency for commercial cities to

become industrial. The large seaport, with its extensive

supplies of foreign raw materials and abundant labour,

is an excellent location for the development of manufacturing

industries. Thus New York leads the North American

continent in the value of its manufactures, while Montreal

is one of the two greatest manufacturing cities in Canada.

Centres of Entrepot Trade. An additional factor in the

commerce of many large ports has been the development of

entrepot trade, that is, the exporting of goods which have

first been imported. In some cases it is actually cheaper

for countries to import foreign goods through a commercial

intermediary because of long established trade routes. In

illustration of this we may state that considerable quantities

of goods from India pass through an English port on their way
to Canada.

Articles best suited to entrepot trade are those which

keep well and combine small bulk with high value. Because

only small quantities of these articles are required in any one

place, it is cheaper to send them through some common
distributing centre. Since the goods keep well, the long

journeys are not a serious handicap. Examples of articles

thus adapted to entrepot trade are spices, tea, drugs, hand-

work. and silks.
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The first great entrepot centre was Venice, which was

the distributing point for goods brought to Mediterranean

ports by caravans from India and other Asiatic countries.

This was changed by the discovery of a sea route to India

by the Portuguese and by the consequent rise of Lisbon.

But Lisbon was handicapped by a lack of both home industries

and established trade routes. Hence the world entrepot

centre shifted to Antwerp, which possessed a good harbour

and a more central position for trade with the interior of

Europe. Later, when Dutch influence was at its height,

Amsterdam was the great world entrepot. When England

in turn rose to leadership, London became the distributing

centre between the East and the West.

With the enormous commerce of the present day, it is no

longer possible for any one city to control the world’s trade.

Indeed, each great entrepot after Venice was relatively

weaker than its predecessor simply because of the expansion

of trade and extension of trade routes. To-day the United

States and many European countries have risen to commer-

cial prominence and have established their own direct

connections with remote regions of the world.

In the life of a great city such as London or New
York, these three factors, commerce, industries and entrepot

trade, react upon one another in a mutually helpful manner.

Situated in a strategic location and served by well-established

trade routes, the large city is destined to become still larger.

This is explained by the greater business opportunities, also

by the amusements that it offers, and by the inherent desire

of people to associate together. The big city acts like a

great magnet, attracting to itself all those who have not

strong and definite interests elsewhere.

Centres of Commerce

London is the capital of the United Kingdom and the

foremost city of the British Empire. It is situated at the
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head of the Thames estuary to which shipping routes converge

from every continent, from the outlying British dominions

and colonies, and especially from the neighbouring countries

of Europe. Around London lies a productive and thickly

populated hinterland with which it is connected by a trans-

portation network. Across the narrow sea is the most

densely populated and greatest industrial region of Europe.

These factors, coupled with its location midway between

the East and the West, make London a great centre of both

ordinary and entrepot trade.

London’s position of financial and commercial

pre-eminence is attested by a number of facts. It is the

home of a most important stock exchange and of Lloyd’s,

the world-famous insurance corporation. London is a

world exchange for almost every commodity. Its wholesale

markets influence prices throughout the country and even

beyond its borders.

It is also a great manufacturing centre. Although

there are a number of large manufactories, the immense
number of small establishments and the great variety of

enterprises are striking features of London’s industrial life.

Practically all branches of modern manufacturing are

carried on, with the staple lines of clothing, boots and shoes,

metals, cement, chemicals, paints and varnish, refined oil,

furniture, and paper of chief importance. In recent years

there has been a development of the new industries connected

with electricity, radio, aeroplanes, and automobiles.

The original London, located at a constriction in the

Thames and safe above flood level on hills now adorned by
the Royal Exchange and St. Paul’s Cathedral, has expanded
into Greater London, with a population of over 8,200,000

in 1931.

Liverpool
,
on the Mersey River, three miles from the

Irish Sea, possesses a well protected harbour. Its situation



42 Commercial Geography

on the west coast of England is very favourable for trade

with Ireland and North America. It ranks next to London
among the seaports of Great Britain. It is the port of

import for most of the raw materials required by the

industrial North and Midlands and is the chief port of export

for the manufactured products of the same area.

Whereas London has long been a great port, the rise

of Liverpool is a matter of the past two hundred years.

The position of Liverpool as the natural port for trade

between the north of England and Ireland gave it an important

advantage over Bristol. The rapid development of trade

with the West Indies during the eighteenth century gave

great impetus to its development. This was unfortunately

associated with the notorious Trade Triangle—cheap

{Aerofilms, Courtesy Ewmg Galloway)

Fig. 7. A Portion of the Liverpool Docks

Notice the seawall in the centre of the picture and the two locks in the lower right-

hand corner. They prevent the lowering of the water behind the seawall and the ground-
ing of big ships there when the tide goes out. Explain the use of locks in keeping the
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manufactured goods from Liverpool to West Africa, slaves

from West Africa to the West Indies, and a return cargo

of cotton, molasses, and sugar to Liverpool. The Industrial

Revolution and the favourable conditions in South Lancashire

for the development of cotton manufacturing enabled

Liverpool not only to survive the abolition of the slave

trade, but to achieve new greatness.

To-day Liverpool actually surpasses London in value

of exports, the chief export items being cotton piece goods,

machinery and other iron and steel manufactures. Besides

receiving about three-quarters of the raw cotton imported

into the country, Liverpool is a great importer of hides

and skins, tobacco, foodstuffs, vegetable oils, and various

other commodities. These materials may be used in the

local factories, or shipped by rail, highway, or inland water-

ways to the interior. In common with many other seaports,

the major manufacturing industries of Liverpool are based

essentially upon imported raw materials. Leading manu-
factures are flour, refined sugar, tobacco, soap and

candles.

Hamburg owes its international importance (i) to its

position in that part of Europe which is most deeply

penetrated by the Atlantic, (ii) to the intimate connection

between sea-borne and river-borne traffic that meet in its

port, and (iii) to the fact that it is the principal junction

point of the widely ramified and excellently organized

network of railways in north-western Germany. The
system of inland waterways of which Hamburg is the maritime

terminus does not consist merely of the Elbe and its tribu-

taries, but has been augmented by numerous artificial

connections with other rivers, which enable it to serve the

industrial sections of Central Germany and the capital,

Berlin, with its important industries. The main Elbe is

navigable for 1,200-ton barges as far as the Czechoslovakian
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frontier, and for 600-ton barges as far as Prague. Its river

and rail facilities, coupled with its situation at the head of

ocean navigation on the Elbe estuary, make Hamburg a

great commercial intermediary between the trade of oversea

countries on the one hand and that of Continental Europe

on the other.

Three main functions must be fulfilled by the Port of

Hamburg and the economic concerns established in it. It

must serve (i) as an outlet for the manufactured products

of the city and its hinterland, (ii) as an inlet for raw materials,

semi-finished articles, and industrial products obtained

from abroad, including the transit trade in these items, and

(iii) as the domicile of industries which depend more or

less upon the world’s markets either for the supply of their

raw materials or the sale of their products. It must be

remembered that the imports of Germany and of Hamburg,
her greatest port, are not restricted to the considerable

quantities of foodstuffs which German agriculture is unable

to supply, but comprise, in addition, a large number of raw

materials needed for the manufacture of finished articles

and for the refining industries. Among Hamburg’s legion

of industries may be mentioned shipbuilding and the

subsidiary smelting, iron and metal working industries,

rubber and leather, extraction of vegetable oils, petroleum

refining, textiles, brewing, flour milling, and the preparation

of other foods.

The inclusion of Hamburg in the Hanseatic League in

the thirteenth century, the founding of the Bank of Hamburg
in 1619, and the setting aside in 1888 of part of the port

as a free harbour in which ships are free from customs

examination and dues, have been high lights in the port’s

development. Possessing all the financial, commercial, and

mechanical attributes common to a good world port, Hamburg
has staged a courageous revival since the close of the Great
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War. To-day it ranks with Rotterdam and Antwerp as one

of the three leading seaports of Continental Europe.

Paris, on the Seine River, is widely known as the capital

of France and the fashion centre of the world. It is centrally

located in northern France, a region of great importance

in both agricultural and manufacturing industries. Paris

manufactures and exports a wide variety of products but

especially luxury goods and clothing. The finest of French

merchandise, china, perfumes, jewellery, exquisite fabrics

and gowns, are obtainable in Paris. Nearly all the silk

from the district about Lyon is shipped to Paris, whether

it is to be worn in France, exported as piece goods, or made
into dresses for sale to foreign buyers. Railway lines,

inland water routes, and aeroplane lines connect Paris with

all parts of France and with other European countries.

Le Havre and Rouen are the ports of Paris and share much
of the American trade of France. Paris is famous for its

buildings of architectural beauty and historic interest, for

its rare collections of paintings and other objects of art,

and for its public squares, parks, and gardens.

Marseille is the most important port on the Mediterranean

Sea. It has grown rapidly since the opening of the Suez

Canal gave it a direct water route to India and the Far

East. Its trade with Algeria, Tunis, and other French

possessions in Africa is also very large. It is connected by
canal with the Rhone River and is a distributing centre for

the Rhone valley. Of special interest among its industries

are soap and candle manufacturing, for which enormous
quantities of oil are required. This is partly supplied by
the olive trees of southern France. In addition, olive oil,

palm oil, peanuts, copra, and flaxseed are imported.

Moscow is located in the central part of the R.S.F.S.R.

(Soviet Russia proper) on the Moscow River, a sub-tributary
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of the Volga River. Its location close to both forest and

agricultural areas, at a point where the basins of the upper

Don and Volga converge, had assured it prominence as a

commercial centre before the coming of the railway. Rail

transportation has made it the hub of Russian commerce.

No less than eleven lines radiate in all directions from this

largest of Soviet cities, placing it in direct communication

with the Pacific and Arctic Oceans, the Baltic, Black and

Caspian Seas.

Like all great railway centres, Moscow manufactures

a large part of the goods used in the territory served by its

excellent transportation routes. It has replaced Leningrad

as the capital of the country and stands supreme in the

financial realm of the U.S.S.R.

Moscow has been undergoing extensive reconstruction

since the revolution in housing, public utilities and industries.

It has become an important centre of the mechanical industries

in particular.

At the present time a canal is being constructed which

will link the Moscow River with the Volga. When it is

completed in 1936, the internal waterways of the Soviet

Union will be linked in a mighty system with outlets in the

White, the Baltic, the Caspian, and the Black Seas.

New York is at the mouth of the Hudson River on a

splendid harbour protected by Long Island. The Hudson-

Mohawk valley affords easy access to the interior of the

continent. Its central position on the eastern coast of North

America enables New York to carry on an extensive coastwise

trade. It is also conveniently situated for oversea trade

with Europe, South America, and the West Indies.

The Port of New York, logically and officially, includes

all the district in and tributary to the city proper. It

has a waterfront several hundred miles in length. Its
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railroad facilities are unsurpassed, since it alone of the

eastern seaboard metropolitan areas of the United States

is served by all that nation’s railroads leading to the west.

It is the principal port for the manufacturing belt, the

corn belt, and the interior wheat-growing areas, and is the

leading point of entry for raw materials such as coffee,

cane sugar, fruits, spices, wool, and rubber. The foreign

trade of this great world port in a normal year comprises

about 42 per cent, of the entire foreign trade of the United

States by value and 20 per cent, by tonnage.

With its tremendous waterfront and manufacturing

facilities, large labour supply, and concentrated market,

coupled with its excellent position for collecting raw materials

from both home and abroad, it is the premier industrial

centre of the United States. Ten per cent, or more of all

goods produced in the United States in some eighty lines of

manufacturing are made in New York City. Its outstanding

manufactures are women ’s and men ’s clothing, printing

and publishing, fur goods, bakery products, slaughtering

and meat packing, and millinery. As the style, fur, and
jewellery centre of the North American continent, New York
is famous. *

Such concentration of commerce and industry naturally

creates a tremendous demand for banking facilities. This

need has been met by a system of banks, which finance to a

large extent the foreign trade of the United States. The
Federal Reserve Bank of New York and the Stock Exchange
are world famous. The city is also the home of commodity
exchanges which provide an organized market for cotton,

coffee, sugar, rubber, hides, and a number of other articles

of commerce.

Chicago is the second largest city in the United States

and the fifth largest in the world. Like many other great

cities on the American continent it occupies the site of an
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Indian village. Its location at the south-western corner of

Lake Michigan, which thrusts itself far into the heart of

the Middle West, and at a point close to the Mississippi basin,

makes it the natural site of a great city. It enjoys the

benefits of cheap water transportation, while at the same
time it is the most important meeting point of the eastern

and western trunk lines of the American transcontinental

railways, which are obliged to round the southern end of

Lake Michigan. These railways are interconnected by the

medium of two belt lines with terminals on the lake.

It is the seat of the largest grain exchange in the world.

This is due to the proximity of three great grain producing

regions, the spring wheat belt in the northwest, the winter

wheat belt and the corn belt in the immediate vicinity.

In value of manufactures Chicago ranks second among
the cities of the United States. It is a great collecting,

processing, and distributing centre for cattle, hogs, and their

derivatives. The Chicago metropolitan area has a variety

of other important manufacturing industries. It is particu-

larly noted for its enormous manufactures of iron and steel

and their products. This industry owes its development

to the favourable situation of Chicago in regard to the

sources of both coal and iron ore.

New Orleans is situated on the Mississippi River, about

110 miles from the Gulf of Mexico at a point close to Lake

Pontchartrain and not far from Bayou Barataria on the

opposite side of the river. Its position at the entrance of

the Great Mississippi Basin is very favourable for the

development of trade in a broad variety of articles. The
port is well served by railway lines which are connected

with the various docks by the municipally owned Public

Belt Railroad. There are also about 15,000 milesof navigable

rivers and canals connecting the city with the interior.

Lake Pontchartrain is connected to the Mississippi by a
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canal capable of accommodating large boats. This canal

provides deep water frontage for extensive industrial

development.

A public cotton warehouse and a public grain elevator

provide ample storage facilities for exporting these commodi-

ties. Most of the bananas and nearly all of the coffee imports

of the United States enter through New York and New
Orleans. Special wharves for handling bananas have

unloaders which carry the fruit from the hold of the vessel

to railroad cars for distribution throughout the country.

One of the important industries of New Orleans is the refining

of sugar which depends upon sugar cane grown locally and

imported raw sugar.

Los Angeles is the largest city on the Pacific coast of

North America. Its clear sky and intense sunlight coupled

with a variety of scenery unmatched elsewhere in the United

States have made it not only the mecca of tourists but also

the centre of the motion-picture industry. The warm win-

ters and cool nights of summer are features of its delight-

ful climate.

It is served by three steam railways. However, much
of the trade with the eastern United States is carried on

via the Panama Canal, especially in the case of bulky ship-

ments. It rivals San Francisco as the most important

Pacific port. This is partly due to the large volume of

material needed for the rapid expansion of a large city,

but much is owed to the man-made harbour which now
accommodates ships from all nations. The adjacent oil

fields and the surrounding fruit belt provide Los Angeles

with her chief articles of export. As a wholesale centre, Los

Angeles serves large portions of California, Nevada and Utah,

and the states of New Mexico and Arizona. It is well supplied

with cheap hydro-electric power and steam-electric power

produced from oil and gas and is an important manufacturing

city with a diversity of industries.
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Buenos Aires is the political, financial, commercial,

and industrial capital of Argentina and is the largest city

in the southern hemisphere. Its location at the head of

deep-water navigation on the Rio de la Plata system makes

it a natural outlet leading overseas for the vast pastoral

and agricultural lands of Argentina. Railways connect

it with the various parts of the country and with the capitals

of Paraguay, Chile, Bolivia and Brazil. There is heavy

passenger and freight traffic on the river between Buenos

Aires and Montevideo, the capital of Uruguay, and steamer

servi(£ to up-river ports far inland. Shipping service is

maintained between Buenos Aires and other coastal points.

The Argentine authorities have shown unusual

determination in modernizing and improving the shipping

facilities of Buenos Aires. For some miles below the city

the shallow river has been dredged deep enough to admit

large ships. Forty miles nearer the ocean is the port of

La Plata
,
which is officially considered as part of the port of

Buenos Aires. Through this double port there passes about

two-thirds of the entire shipping of Argentina. The principal

exports are corn, wheat, linseed, beef and dairy products,

hides, wool, and quebracho. The imports are chiefly

textiles, iron and steel and other manufactures ready for

consumption.

In spite of a lack of iron ore, fuel, and convenient water

power, Argentina has developed meat packing, flour milling,

leather manufacturing, and other industries dependent

upon her raw materials. These are located for the most

part in Buenos Aires and vicinity. Large industrial plants,

a great wool market, wharves, and warehouses are situated

along the Riachuelo, a small river flowing through a section

of Buenos Aires and emptying into the Rio de la Plata.

The dredging of the Riachuelo for some miles to admit
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ocean vessels has been an important factor in the commercial

and industrial development of the Argentine capital.

Rio de Janeiro is the capital of Brazil and the second

city of the southern hemisphere. Its spacious, landlocked

harbour and central location on the coast of the most thickly

settled section of Brazil make it a great port for both oversea

and coastwise trade. Railway lines link Rio with the coffee

lands of Sao Paulo, with the minerals and cattle lands of

Minas Gei-aes, with the sugar-growing coastal lowlands and

other parts of the country. Coffee is the outstanding export

of Brazil and is still the leading item shipped from Rio,

although the great increase of coffee shipments from Santos

have made the latter the chief exporting port of the country.

Rio remains the first importing port, with wheat and other

foodstuffs, iron and steel, machinery and other manufactures

of chief importance.

Abundant water power near the city coupled with the

assembling of Brazilian and imported raw materials have

made possible the development of diversified manufacturing

in recent years to partly supply local needs. Of special

importance is the cotton textile industry in Rio de Janeiro

and in the State of Sao Paulo, producing mostly the coarser

grades of cotton goods. While Rio possesses the commercial,

financial, and industrial concentration characteristic of great

seaports, this concentration is not so marked as in the case

of Buenos Aires.

Spread out along the narrow coastal plain and extending

up many hills present-day Rio de Janeiro is a city which

inspires the poet and glorifies the vision of the artist. Crown-

ing one of the mountains which overlook the Brazilian

capital is a statue of Christ, 130 feet in height. This statue,

which is visible far out to sea, may well be pronouncing a

benediction upon what many people consider to be the

most beautiful city in the world.
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Cairo, the largest city in Africa, is an important com-

mercial centre although not a seaport. It is situated on

the Nile River, 13 miles south of the head of the delta, at

the point where the Mukattam range is nearest to the Nile.

This site is of great strategic importance as it commands
the approach to Upper Egypt and was settled and fortified

even in ancient times. Its location on the confines of

Upper and Lower Egypt makes it a convenient seat of

government for the long and narrow populated portion of

the country. Tourists wishing to view the pyramids must

pass through Cairo. However, its governmental activities

and tourist attractions are far outshadowed by its commercial

importance as the gateway to the interior of Africa.

Shanghai is the commercial, financial, and industrial

centre of China. Its position on a tributary of the Yangtze

estuary, near, but not actually at, the mouth of the great

river, is similar to that of Marseille, New Orleans, and

various other seaports on river deltas. Geographical

conditions make it the point of concentration for a large

share of China’s foreign trade. It is the natural gateway

for the trade of the Yangtze basins, which are surrounded

by mountains or highlands, except near the coast. It also

serves as the collecting and distributing centre for the

productive coastal regions to the north and south, since

the former is handicapped by poor harbours and the latter

is shut off from the interior by mountains.

The world position of Shanghai is advantageous. It

is the nearest Chinese port to Japan Proper and faces the

important group of archipelagoes stretching from the

Philippines to Japan. Furthermore, it is on the great

trans-Pacific shipping route, which follows the shortest

line from western North America to Singapore via Yokohama,

Shanghai, and Hong Kong. Another advantage is its railway
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connection with the Trans-Siberian system via Nanking

and Peiping.

While Shanghai is chiefly the great port for Central

China and to a lesser extent for North China, handling

both trans-oceanic shipments and local Chinese products

carried by junks, it is also the principal industrial centre

of China. Its position as the natural collecting point for

raw materials from home and abroad, and the security

afforded by its International Settlement with chaos reigning

elsewhere in the country, have been important factors in

its development. Shipbuilding and repairing are carried

on, and cotton and silk mills, rice-hulling factories, leather

factories, and paper mills are among its industrial establish-

ments. Raw cotton and wheat were the most valuable of

its varied imports, and cotton yarn, tea, and raw silk

its leading exports in 1933.

When one considers that the population of the Yangtze

valley alone is much greater than that of the entire North

American continent, and that the purchasing power of

these people is still undeveloped, the future of Shanghai

appears to be very bright.

Yokohama is situated eighteen miles south of Tokio

by rail. The growth of this city as a great centre of commerce
has been parallel to the industrialization of Japan. Prior

to the middle of the last century it was an unimportant

fishing village with nothing to distinguish it from other

Japanese coast towns. At this time the foreign powers

insisted that Japan declare one of her ports open to ships

from other lands. Japan agreed but she designated this

fishing hamlet as the only place in the country where foreign-

ers might establish domicile. The rapid increase in trade

with other nations has meant the development of Yokohama
into one of the world 's great ports. A violent earthquake

virtually wiped out the city in 1923 but it has lately regained
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its importance as the first port of Japan. It leads in the

export of silk which is shipped chiefly to the United

States.

The preceding examples are merely typical and not in

any sense exhaustive. The student should be able to apply

the principles learned in this chapter to any great commercial

centre and to assign reasons for its importance.

Questions

1. Explain how trading centres originated.

2. (a) Define the two classes of cities, (b) Locate on a map of the world
eight leading examples of each.

3. (a) Why has the seaport largely replaced the up-river port? (b) What
natural conditions make a good location for a seaport?

4. Name the river on which each of the following seaports is located:

New York, New Orleans, London, Liverpool, Hamburg, Antwerp,
Calcutta, Bangkok, Shanghai.

5. (a) What is entrepot trade? (b) Account for the origin and decline

of the world entrepot, (c) Locate on a map of Europe the cities

which have been outstanding entrepot centres.

6. What kind of goods are best adapted to entrepot trade? Illustrate by
reference to Canada’s trade.

7. State the chief reasons for the importance of each centre of commerce
dealt with in this chapter.



CHAPTER VI

THE DEVELOPMENT OF TRANSPORTATION AND
STORAGE

Transportation

In early days the methods of transportation were slow

and inefficient. Consequently, civilization spread very

slowly and commerce was greatly restricted for many cen-

turies. It is difficult for us to imagine the hardships involved

in taking a journey only a few centuries ago. Were it not for

our modern rapid transportation by land and sea our present

far-flung civilization and voluminous commerce would have

been impossible of attainment.

Land Transportation

Man. Man was the only agent of transport in the

earliest days of savagery. Even to-day in parts of the world

where roads are few and poor, human porters are employed.

In the tropical forests of Africa, south-eastern Asia, and

! South America native carriers trudge long distances in their

bare feet. Still more laborious is the work of the Chinese

porters who carry two hundred pounds or more of brick tea

through the cold and lofty mountain passes to Tibet. In

some cases men pull or push various types of wheeled vehicles

;

for example, the jinrikisha or “man carriage ” is a two-wheeled

cart commonly used in Japan.

Animals. In very early times the ox and ass were tamed
and trained to carry burdens. In the first great commercial

enterprises camels were used as pack animals and long

caravans moved slowly across the continents of Asia and
Africa. Caravans still function in desert regions such as

! the Sahara, since the camel is the only pack animal which is

55
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able to go for several days without water. In India the

elephant became the beast of burden and was ridden by man
and trained to do heavy work. Other examples of dependence

upon animals for transportation are to be found in cold

northern lands. The snow in these regions makes the use of

sledges very convenient. In northern Canada dogs are

hitched to sledges for winter travel, while in Lapland

and Siberia, reindeer are of extreme importance. But

of all draft animals the horse is by far the most serviceable.

Horses were domesticated in Europe before the dawn of

history but were unknown in America and Australia until

introduced by the Europeans.

Roads. In the ancient world the importance of

good roads was not overlooked. The greatest builders of

paved roads in ancient times were the Romans. The
Middle Ages, however, were much more backward. As the

roads in England at that time were chiefly narrow muddy
lanes, overland travel was on foot or horseback. When
the stage coach drawn by horses made its appearance,

travel was still difficult and dangerous on account of the bad

roads. It was not until the latter part of the eighteenth

century that modern scientific road building was begun.

But the construction of good roads for horse-drawn vehicles

was interrupted by the introduction of railroads.

Railroads. In England, railroads were first built to

lessen the difficulties in hauling coal from the mines. Wooden
rails were placed on the ground and the coal cars were drawn

by horses. The adaptation of the steam engine to railways

became a success in the hands of George Stephenson, when,

in 1829, his engine, “The Rocket,” settled once and for all

whether horse traction or steam traction was to be used on

railways. Since that time railways have spread rapidly

throughout the civilized world. Their introduction has
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Fig. 8. The Rocket

Compare with the locomotive of a century later shown in Fig. 117.

brought about a revolution in commerce by making it

possible to transport grain and other bulky goods at a

reasonable cost.

The most progressive and active commercial communi-

ties are usually located along the eastern and western coasts

of the different continents. In order to connect these

communities, railroads must often pass through intervening

sparsely settled areas. The most important railroads run

from east to west on all the continents excepting Africa.

There the Cape-to-Cairo railway has been partially con-

structed between Egypt and South Africa along a route

which lies chiefly in British territory.

ZF
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The great transcontinental railways of North America

connect the well populated eastern section of the continent

with the well populated districts along the Pacific coast. To
do this they are obliged to cross the great Rocky Mountain
System, and, in the United States, to pass through an arid

district in the western section. Canada’s great trans-

continental lines have been of prime importance in opening

up the western provinces and developing their great natural

resources. After the construction of the Trans-Siberian Rail-

way, many Russian peasants settled along the line in western

Siberia. From Vladivostok, on the Sea of Japan, this line

passes through Manchuria and Siberia, crosses the Ural

Mountains and continues to Moscow and to Leningrad.

Electric railways provide rapid and regular transporta-

tion. The first electric railway in Canada, and probably in

North America, began to operate between Windsor and

Walkerville, Ontario, in 1886. Their spread to other cities

since that time has led to the growth of well-populated

suburbs. Generally speaking, electric railways are more

expensive than steam railways, but because they produce no

smoke and make less noise, they are more suitable for city

lines. For these reasons electric locomotives replace steam

locomotives at many large city terminals and also in subways

and tunnels. New York furnishes an example of a city into

which trains are hauled by electric locomotives.

Motor Vehicles. Automobiles were first manufactured

in France, which remained the headquarters of the industry

until 1900. The invention of the Ford and other moderately

priced cars brought the automobile within reach of the man
of average means, and supremacy in the motor industry

passed to the United States. Detroit is the greatest auto-

mobile manufacturing city in the world. The number of

automobiles and trucks has increased enormously since
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1910. In 1939 there was one motor vehicle for every four

persons in the United States, and one for every eight in

Canada.

FIG. 9.—MOTOR VEHICLES REGISTERED
IN

CANADA
1907

2.130

1910
8.987

1915

1920
89,944

1925
407,084

1930
728,005

1939
1.232,486

1,439,245

Fig. 9. Motor Vehicles Registered in Canada

The motor vehicle once again drew attention to the

necessity for good roads, and one may now spend a long

vacation travelling by automobile over paved highways.

For a short haul the truck is often more convenient than the

railway. As a result of the increasing use of motor vehicles,

country and city have been brought much more closely

together, and goods can be carried directly from producer to

consumer.

Water Transportation

The civilizations of antiquity sprang up along rivers

and sea coasts where water transportation was available.

The Mediterranean Sea became the great highway of com-

merce for the nations of ancient and mediaeval times. The
Egyptians were the first people to build ships worthy of the
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name. These were sea going vessels, propelled chiefly by

means of oars, but furnished also with sails. The galley

was greatly improved and widely used by later peoples, especi-

ally the Phoenicians. Galleys were used in naval battles

by the ancient Greeks and Romans. On the Mediterranean

Sea, war galleys, manned by convicts or prisoners of war,

continued in use until the seventeenth century. For trading

purposes, however, the galley was gradually supplanted by
larger sailing vessels, which depended entirely upon the

winds.

The invention of the compass, which probably appeared

in Europe toward the close of the twelfth century, made it

possible for ships to sail boldly out to sea. A wonderful era

of exploration and discovery followed during succeeding

centuries. To-day the oceans must no longer be thought of as

barriers, but rather as connecting links between the different

continents.

Steamships. Until early in the nineteenth century,

the sailing ship reigned supreme upon the ocean. Since

that time the steam engine, which revolutionized land

transportation, has wrought equally great changes in water

transport. In its early days steam was used merely as an

auxiliary to sails, but later became the sole motive power.

In 1833 the “Royal William,” a Canadian ship, crossed from

Pictou, Nova Scotia, to London, England, the first ship to

navigate the Atlantic under steam power alone.

About 1836 a new era in shipbuilding began. The
screw propeller was invented at this time, and everywhere it

commenced to replace the old paddle wheel. Another

revolutionary change which came a little later was the

substitution of iron for wood in ship construction. This was

followed still later by steel, which is the material used in

practically all steamships of the present day. Steel permits
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the construction of much larger and stronger ships than it

was ever possible to make from wood.

The trend toward larger and more powerful vessels

has developed rapidly in the twentieth century. Major

factors in this development have been the invention of

the steam turbine, the use of oil instead of coal for fuel on

many steam-driven vessels and, finally, the construction

of motor vessels equipped with internal-combustion engines.

As most .warships and large liners now burn fuel oil, the

importance of coaling stations on the main sea routes has

decreased. Even so, the number of bunker coal stations

in the world is greater than the number of bunker oil

stations. As oil is a more concentrated and more easily

stored fuel, it makes possible a greater cruising distance and

diminishes the number of fueling stations required. At
the same time, the control of the world ’s supplies of petroleum

by a relatively small number of powers increases the strategic

value of bunker oil stations. Besides being more easily

stored, fuel oil has the further advantage that it can be

fed automatically to the engines. Thus the hand stoker is

slowly being relegated to the past, as the galley slave was

a few centuries ago.

Since the beginning of the twentieth century, ocean

liners of a size and degree of luxury before undreamed of,

have been constructed. These palatial vessels of the present

day are fitted as luxuriously as our best hotels, and carry

as many people as live in a small Canadian town. Equipped

with radio and wireless and printing their own newspapers,

these twentieth century leviathans are veritable floating

towns, beside which the sailing ships of other times would

appear small indeed.

Of an entirely different type is the submarine
,
which

travels beneath the sea and on the surface. Developed during
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the Great War, it has thus far been used chiefly as an

instrument of destruction.

Canals. In the leading countries of the world canals

have been built for the purpose of overcoming natural

obstacles to navigation. In Canada the rapids on the St.

Lawrence and St. Mary Rivers and the Falls at Niagara

have been circumvented by the construction of canals. In

densely populated Western Europe nearly all the navigable

rivers are connected by canals, so that a network of water-

ways is formed. In England the Manchester Ship Canal has

made the city of Manchester an ocean port, a factor of vital

importance in its cotton industry. The Suez Canal connects

the Red and Mediterranean Seas across the Isthmus of Suez

and renders unnecessary the trip around the Cape of Good
Hope. The Panama Canal was completed by the United

States Government and first opened for navigation in

August, 1914. It connects the Caribbean Sea and the

Pacific Ocean across the Isthmus of Panama. The im-

portance of the Panama Canal in modern transportation lies

in the fact that it substitutes a short canal trip of from eight

to ten hours for the long stormy voyage around South

America.

Steamship Routes. The most frequented ocean route

is that across the North Atlantic from the eastern ports of the

United States and Canada to Western Europe. For the

sake of safety east and west bound traffic must each follow

certain “lanes,” as they are called, across the ocean. The

second route in importance is that through the Suez Canal.

This route is taken by most European and North Atlantic

lines to East Africa, India, Eastern Asia, and Australia.

Over half the tonnage through the Suez Canal is carried by

British vessels. A few steamship lines continue to use the

much longer route around the Cape of Good Hope.
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The Panama Canal is used for the coastwise shipping of

North and South America and also for the oversea trade

between the west of these continents and Europe. In the

volume of business handled, the Panama Canal has in recent

years rivalled the older Suez Canal. American and British

shipping predominate. The routes across the Pacific are of

less importance and are concerned chiefly with the trade of

the Far East, Australia, New Zealand and the Pacific Islands

with the west coast of North America. Vessels now make
regular trips around the world, passing through the Panama
and Suez Canals. They usually follow a westward course,

whereby they take advantage of the favourable winds and

currents in the tropics.

The largest and swiftest liners are designed for passenger

service. Cargo liners also make regular trips between the

leading ports of the world. In addition, tramp steamers

carry a large amount of bulk freight. The tramp steamer,

unlike the liner, does not follow a fixed schedule. Its route

depends upon the cargo which its owner is able to obtain.

Inland Waterways. Inland Waterways are an import-

ant adjunct to the railroads in many countries. They relieve

the railroads of the carriage of huge quantities of low grade

bulk commodities and tend to keep freight rates at a lower

level. However, because they offer a much slower medium
they cannot compete with the railroads in high class

commodities.

The Elbe, Rhine, Oder, Danube, Seine, Rhone, etc.,

have been and still are of inestimable value in the commercial

development of Europe. German waterways carry annually

about 20 per cent, of the total freight of that nation. Even

though the Volga has no ocean outlet, traffic thereon has

developed enormously and the Soviet is using it more and

more extensively for purely domestic commerce.
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The Great Lakes-St. Lawrence System
,
jointly owned by

Canada and the United States, is the greatest commercial

inland waterway in the world. It owes its commercial

importance to a number of factors. (1) Its general west-

to-east direction provides cheap transportation along the

direction of the greatest movement of commodities in the

United States and Canada. (2) Its great extent and deep

natural channels contribute to low transportation costs.

(3) Its favourable location with respect to timber areas,

to the great spring wheat areas of Canada and the United

States and between enormous reserves of high grade iron

ore and coal is of inestimable value. Iron ore downward

bound and coal upward bound comprise a large part of

the traffic through the canals at Sault Ste. Marie. Other

items of lake traffic are grain, flour, oil, stone, forest pro-

ducts and general merchandise. The Great Lakes-St.

Lawrence system is described in greater detail under

“Canada’s Transportation Facilities.”

The Mississippi River system is the second ranking

commercial inland waterway of North America. The
great river and its many branches provide about 15,000

miles of navigable waterways. They drain a region of

rich and varied natural resources, comprising about two-

fifths of the total area of the United States. During the

eighteenth and first part of the nineteenth century, the

Mississippi system furnished practically the only means of

communication in this great region. The last decade has

seen a great revival of interest in the development of the

inland waterway systems of the United States. The canaliz-

ation of the Ohio has been completed and efforts are being

made to provide Chicago with a more commodious connecting

waterway with the Mississippi, thus giving an all water

haul to the Gulf of Mexico.
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On the upper Mississippi River grain and lumber are

the chief items of traffic. On the lower Mississippi oil

downbound, and bauxite and sugar upbound, are of chief

importance, and cotton, too, is carried.

The Ohio and its tributaries are of great importance

since they tap an area which is highly industrialized. On
them large quantities of coal, sand, gravel, and manufactured

iron are transported annually.

The Rhine River is an international commercial highway

running from south-east to north-west through a densely

peopled agricultural and industrial area. It is of tremendous

importance to Switzerland, France, and particularly to

Germany. However, its usefulness to these countries is

somewhat lessened by the fact that it flows through the

Netherlands before it reaches the open sea. It is the Rhine

traffic which makes Rotterdam, situated on the deepest of

the river’s mouths, one of the world’s principal seaports.

The fact that the mouth of the Rhine is directly opposite

the mouth of the Thames, near the point where the European

mainland comes closest to Great Britain, has been an impor-

tant factor in the growth of both London and Rotterdam.

The usefulness of the Rhine is increased through its

being connected by canals with the Western European

network of waterways. These waterways carry a much
larger proportion of the total freight than do the waterways

of North America. Various cross routes meet the Rhine and

add to its usefulness, e.g., its tributary the Moselle leads into

the Rhine valley from France. Sea-going vessels ascend the

Rhine for some distance and river steamers go as far as

Strasbourg. At most seasons, barge trains of limited size

may go to the Swiss border. Iron ore is shipped to the

Ruhr ports and a considerable tonnage of manufactured and

semi-manufactured iron and steel articles is exported from the
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Ruhr. Other articles carried on the Rhine include coal,

structural materials, cereals, and petroleum.

The Danube and its tributaries form the chief inland

waterway of Europe outside of France and Germany, which

have the most highly developed system of canals and

navigable rivers in the world. Like the Rhine, the Danube
valley forms a N.W.-S.E. highway. This lengthy highway

stretches across Central Europe and is joined by side routes

from the plain which lies to the north and across the

mountains from the Mediterranean seas to the south. The
head of river navigation on the Danube is Ulm, in southern

Germany; Braila and Galatz, in Rumania, are seaports.

Obstruction by ice in winter, coupled with its direction of

flow away from the populous, industrial regions of Europe to

empty into a remote sea, adversely affect the commercial

importance of the Danube. Its annual tonnage is only a

small fraction of that handled by such western European

rivers as the Seine. Wheat and corn from the preponderantly

agricultural districts through which it flows, Rumanian oil,

and German, Austrian, and Czechoslovakian manufactures

for the agricultural Balkan countries comprise its chief items

of traffic.

The Nile originates south of the equator and empties into

the Mediterranean Sea. Thus, it is the only river in the

world which flows through more than thirty degrees of

latitude. In its middle portion the White Nile is joined by
two important tributaries from the east, viz., the Blue Nile

at Khartoum and the Atbara at Berber. During the late

summer these rivers bring down immense volumes of water

from the rain-drenched highlands of Abyssinia. This is

carried by the main stream into Egypt and makes possible

the world-famous irrigation of that country. Thus, the Nile

is quite appropriately called the “River of Egypt,” although

only about one-quarter of its course is in that country.



68 Commercial Geography

Although the Nile River has long navigable stretches

and carries considerable local traffic, it is much more im-

portant for irrigation than for transportation. Most of the

traffic of the Nile valley is carried by railway. Between

Khartoum and Aswan are several cataracts to circumvent

which there is extensive railway mileage. While Egypt is

mainly agricultural, commercial towns have sprung up at or

near places where traffic on the Nile is interrupted by catar-

acts or dams. Such towns are Asy6t and Asw&n in Egypt,

and Wadi Haifa and Berber in the Anglo-Egyptian Sudan.

The Yangtze River rises on the lonely Tibetan plateau,

then flows across Central China through a very denselv

peopled area of intensive agriculture. Strung out along

the upper, middle, and lower sections of the river, only seven

degrees north of the Tropic of Cancer, the flat and fertile

basins of the Yangtze possess a climate which permits a

succession of crops in the year and a great variety of products.

These basins terminate in a vast alluvial delta, which is

continuous with the coastal plain to the north and south.

Flanked by mountains to the north and south and by the

Tibetan plateau to the west, the people of the Yangtze basins

are remarkably dependent upon their river system for

transportation, especially since, in spite of recent construction,

the railways and highways are still quite inadequate.

The following table shows the distances in miles from

Shanghai to the various ports on the Yangtze.

Distances up the Yangtze
Shanghai

95 Kiangyin
156 61 Chinkiang
201 106 45 Nanking
256 161 100 55 Wuhu (Reprinted from
318 223 162 117 62 Tatung The China Year Book)

364 269 208 163 108 46 Anking
453 358 297 252 197 135 89 Kiukiang
595 500 439 394 339 277 231 142 Hankow
882 787 726 681 626 564 518 429 287 Shasi
965 870 809 764 709 647 601 512 370 83 Ichang
1427 1332 1271 1226 1171 1109 1063 974 832 545 462 Chungking
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Shanghai has already been considered. Nanking, in the

rich delta country, was chosen as the national capital in 1928,

because of its central position between North and South

China. Hankow, the head of ocean navigation, is joined by

railway lines to Peiping and Canton. Sea-going vessels of

many nations reach this great distributing centre. Above

Ichang the Yangtze gorges make navigation very difficult

but, despite this, the river constitutes the highway between

the extensive western provinces of China and the coast.

River steamers ascend the river as far as Chungking above

the gorges. Man-propelled junks are everywhere. These

are able to continue their journeys up the many tributaries

and their canal connections far into the interior.

Even in the Yangtze basins there is a marked trend

toward industrialization and westernization. New railways,

highways, and air service are in operation, and even greater

things are contemplated. These schemes are based essentially

upon the natural resources of the region and include a national

network of highways, steel plants, hydro-electric power on

the upper river, and similar projects. Nevertheless, serving

as they do a population much greater than that of the entire

North American continent, it is likely that the Yangtze and

its branches will continue to be the great main highway of

Central China.

Air Transportation

Probably early man sometimes watched the birds and

wished that he, too, could fly. But until very recent times

the problem of aviation remained unsolved. Indeed, some
forty years ago even men of science were inclined to doubt

the possibility of flying in a machine which was heavier than

air. But the drone of the flying machine is to-day a familiar

sound.

The dirigible balloon
,
shaped like a huge cigar and

equipped with an engine, appeared about sixty years before
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the aeroplane became a success. These dirigibles or air-

ships float for the same reason that a ship does. The ship is

lighter than the water on which it rests, and the dirigible is

lighter than the air because it contains a large volume of

either hydrogen or helium, which are very light gases.

Aeroplanes are a much more remarkable achievement,

for they are heavier than air. The underlying principle is

much the same as for the kite, which is kept in the air by the

force of the wind. Among early inventors the Wright

brothers, of the United States, were the most successful up
to the year 1908. About this time attempts were also made
to construct seaplanes which would be able to start from the

water as well as from the land. The outbreak of the war
created a great demand for flying machines and all types

were greatly improved. Flying passed swiftly from an

experimental stage to a highly developed science, and “The
nations’ airy navies grappling in the central blue” became

a tragic reality.

Since the war regular mail, freight and passenger services

have been established between many European cities. In

the United States, and more recently in Canada, similar

services have been established. The speed and length of flights

have enormously increased within the last few years. In

1919 two British aviators, Alcock and Brown, were the first to

cross the Atlantic Ocean in a non-stop flight from Newfound-

land to Ireland. In 1927 Charles A. Lindbergh, of the United

States, made a non-stop flight from New York to Paris.

Canadians may well be proud of this country’s accomp-

lishments in the field of aviation. In recent years the

aeroplane has proved a great boon in the development and

conservation of our natural resources. Mining activity,

especially gold mining stimulated by the increased price of

gold, has been a prime factor in the recent rapid growth of
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air transportation in Canada. The Trans-Canada Air Lines,

primarily a passenger and mail service, is now in operation

all the way across the continent from Vancouver to Toronto,

Montreal, and Halifax, and from Toronto to London and
Windsor. This service, supplemented by extension service,

gives fast and reliable transportation by air to all important

parts of the Dominion.

Storage

Storage is concerned with taking care of surplus supplies

of goods until the time when they are required for use. Thus
it has always been an important adjunct to trade and trans-

portation. In early Biblical times Joseph stored grain in

Egypt during the years of plenty, and in the years of famine

the storehouses were opened and the grain disposed of.

Hieroglyphic writings on monuments in Egypt picture this

system of storage and the people employed in carrying on the

work.

While commerce was slowly developing in mediaeval

Europe, there were companies of merchants who maintained

storage plants for their goods in the principal cities. In the

Middle Ages the cities which were banded together in the

Hanseatic League were important collecting centres for

merchandise.

For a great many years the warehouses were of the type

which would now be called private warehouses. This means

that they were owned and used by producers and merchants

for the storage of their own goods. This type of warehouse is

still very common, as the producer and the manufacturer

often have their own buildings for storage. Generally

speaking, there are no especial requirements for these build-

ings, except that they must be substantial enough to afford

shelter, and large enough to accommodate the goods.
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The private warehouse naturally expanded into one

which was semi-private. Wealthy merchants owned vessels

and carried on a large foreign trade. They built warehouses

at suitable points where their goods were collected for ship-

ment and where their return cargoes were stored. Besides

storing their own goods, they rented space to merchants who
owned fewer vessels and carried on a smaller trade. During

the last fifty or sixty years the warehouse which is entirely

public has come into use. Manufacturers sometimes find it

better economy to pay for storage in a public warehouse

when required, than to spend their own money on large

buildings which, because of seasonal requirements, are

empty much of the time.

In modern times a number of distinct types of warehouses

may be noted. There are many large warehouses for house-

hold goods and Jfurniture, which store individual property as

well as merchandise. Especial requirements are necessary in

warehouses for the storage of certain commodities such as

cotton, wool, tobacco, and grain. The large grain elevators,

which are so important in the movement of Canada’s wheat

crop, furnish an excellent example of warehouses for special

commodities. Bonded warehouses are for storing goods, either

imported or domestic, on which a duty is levied. They are

supervised by government officers. The merchant pays the

duty only on that part of his goods which he wishes to

remove at any special time. By this means he is relieved of

the necessity of paying duty on goods until the time when
they are actually required.

Cold Storage. Many of our foodstuffs, including meat
and dairy produce, vegetables and fruit, are very perishable

unless kept sufficiently cool. For a long time the best store-

houses available for such things were caves and cellars. It is

only in very recent times that more efficient methods of cold

storage have been developed. Until near the close of the
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nineteenth century, natural ice was used almost exclusively

for refrigeration. To-day mechanical or iceless refrigeration

is extensively employed.

Many large cold storage warehouses are equipped with

electrically driven machinery for liquefying ammonia. When
this is subsequently allowed to evaporate it absorbs heat.

In some cold storage plants brine cooled by this process is

circulated through pipes in the various cold rooms; or air,

instead of brine, may be cooled and conveyed to the rooms.

Sulphur dioxide and certain other gaseous compounds are

sometimes used instead of ammonia. Insulation of all cold

rooms reduces the cost of refrigeration. The most up-to-date

plants are equipped with ozonators, which purify the air

in the rooms and eliminate odours. By means of temperature

controlling devices it is possible to keep each room at a tem-

perature most suitable for the kind of goods which it con-

tains. Frozen meat is kept at a temperature a few degrees

above zero Fahrenheit. Eggs are kept at a temperature

of 30° to 31° F. The proper storage temperature for apples

and pears is 31° to 32° F. When cheese is stored for

several months the preferred temperature is 34° to 36° F.

In addition to foodstuffs, furs are kept most advantageously

in cold storage during the summer months. The roots and

bulbs of many flowering plants are not harmed by frost and

may be kept in cold storage until it is desired to let them

grow. In this way flowers can be obtained out of their

natural seasons.

Many ocean vessels are provided with mechanical

refrigeration which makes it possible to carry perishable

goods long distances. Railroads own thousands of refrigerator

cars and many more are owned by dealers in meat and dairy

produce. The refrigerator car is cooled by ice placed in a

bunker at each end. There is here a great opportunity for the

use of iceless refrigeration, which has not yet been adapted to
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railroad service to any great extent. During the winter, when

the great danger is frost, refrigerator cars are provided with

heating equipment.

Public Warehouses. Compared with the early type of

ill-lighted, possibly ramshackle building used for storage,

the modern public warehouse clearly indicates the extent of

commercial progress. England, Canada and the United

States are leading countries in warehousing enterprise.

The modern warehouse should no longer be regarded as a

place where goods are stored, but rather as a place from

which goods are distributed.

The public warehouse is playing an increasingly im-

portant part in the commerce of the large and. growing city.

It requires a suitable location within the city, convenient to

main roadways and adjacent to railway lines. Usually the

warehouse is connected with one or more trunk line railways

by means of its own sidetracks. In a city which is situated

on a navigable waterway, the trucking distance from the

warehouse to the main steamship piers should not be too

great. A location adjoining a harbour wharf may be

considered ideal.

The requirements of the public warehouse are many, as

it renders a great variety of services, including cold storage,

dry storage and storage for bonded goods. A thoroughly

modern public warehouse is of fireproof construction, well

lighted, and equipped with sprinkler systems which operate

automatically on the outbreak of fire. It must be well

provided with elevators, scales, and equipment for

handling the goods, and with automobile trucks for trans-

portation purposes. To carry on this many-sided business

requires people with skill for the work of accountants, cor-

respondence clerks, packers and freight tariff experts.

By means of public warehouses, the delivery of goods

may be made promptly and economically at points which are
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(ICourtesy R. R. Diehl, Hamilton )

Fig. 12.—Modern Warehousing and Distribution

In what ways is this warehouse well situated and up-to-date?

a great distance from the manufacturing centre. A manu-
facturer or wholesale dealer may keep supplies of goods,

called spot stocks
,
stored at several warehouses which are

located at important marketing centres. Then, when goods

are ordered by a retail dealer, they can at once be delivered

by the nearest warehouse. The prompt delivery of goods

from spot stocks is of great importance in modern business

transactions.

A second feature in warehouse distribution is that goods

may be sent to, and from, the warehouse in carload lots.

The freight rate per hundred pounds is less for carload lots

than for smaller shipments, and, in addition, carload lots
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travel in through trains by direct routes. A manufacturer is

frequently able to assemble a number of less-than-carload

shipments into one or more carload lots, which are consigned

to a warehouse favourably located for distributing the goods.

At the warehouse the car lots are broken, and the smaller

quantities ordered are at once shipped to their points of

destination. Moreover, when the warehouse is sending out

a consignment which occupies only part of a car, it makes

enquiries from other customers to know if any other ship-

ments of less than carload lots are going forward to the same

point. In this way it is often possible to make up carload

lots of various commodities. This service of shipping in

car lots is commonly spoken of as pool car distribution.

The growth of the public warehouse is accompanied by
a growing tendency among retail merchants to buy in smaller

quantities. The present day merchant no longer purchases

goods only two or three times a year, nor does he carry a large

stock. Instead of that, he purchases more frequently and

in smaller quantities, goods to be exhibited and sold at once.

Thus the public warehouse is of great service to the manu-
facturer, to the retailer and to the public at large.

Canada’s Storage Facilities. The cities and towns of

Canada are well provided with storage facilities. There

are over one hundred public and semi-public cold storage

warehouses in the Dominion. The Cold Storage and General

Warehouse of the Harbour Commissioners of Montreal is one

of the most modern to be found anywhere. This is a ten-

storey structure, built of massive reinforced concrete and
equipped with the most up-to-date machinery. There are

several other large warehouses in Montreal. Toronto, Win-
nipeg and other cities which are important distributing centres

contain modern warehouses which have extensive equipment
and storage space. Public warehouses located in large com-
mercial cities are sometimes called terminal warehouses.
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There are, likewise, a large number of private ware-

houses operated by wholesale food merchants and companies

engaged in packing meat and fish. Many creameries have

cold storage rooms for butter and other dairy produce.

Mechanical refrigeration is used in most cold storage plants

in Canada.
Questions

1. Where and why are human porters still employed?

2. Name the common draft animals and tell where they are chiefly used.
(Consult an encyclopaedia for additional information.)

3. What is the general direction of most of the transcontinental railways?
Why? Name one exception.

4. How have the electric railway and motor vehicle affected country life?

Discuss the effects of the radio in a similar way.

5. Briefly describe the different kinds of ships which have been used.

6. What natural obstacles to navigation are overcome by means of

canals? Give examples.

7. (a) Trace on a map of the world the most important steamship routes.

(b) Name the waters through which a merchant vessel from London,
England, would pass in a trip around the world.

8. State the chief reasons why the inland waterways dealt with in this

chapter are important transportation routes.

9. What is the underlying principle of (i) the dirigible, (ii) the aeroplane?
Account for their great development recently.

10. Consult (i) the map in your atlas showing the main trunk air

routes of the world; (ii) the current issue of “The Canada Year
Book” for recent developments in aviation. Note the connection
of Canadian air routes with outside air routes. See also a recent
issue of “The Official Aviation Guide of the Airways.”

11. Name and briefly describe the five types of warehouses which you
consider the most important.

12. What is meant by (i) spot stocks, (ii) pool car distribution?

13. Discuss Canada’s storage facilities.



CHAPTER VII

AGENCIES WHICH HINDER COMMERCE

Natural Agencies. Physical barriers. Until quite recent

times the chief hindrances to commerce were natural agencies.

High mountain ranges were at one time an almost insurmount-

able barrier. For many centuries the Sahara Desert retarded

the development of all that portion of Africa to the south of it.

While the great ancient cities of Alexandria and Carthage

flourished in the north, the rest of Africa remained unknown.

Until modern times the Atlantic Ocean so completely shut off

the western hemisphere from Europe that the existence of

North and South America was unsuspected. However,

man has gradually triumphed over the obstacles of mountain,

desert and ocean, and pressed on to the exploration of the

whole world.

Unfavourable climate. The story of exploration is,

however, fraught with tales of great suffering from cold and
heat. In the early history of Canada, Cartier and his men
suffered from scurvy in their first experience of a rigorous

northern winter. In the opening up of new trade routes the

struggle against unfavourable climate has been continued.

Within the last few years the Panama Canal has been

completed in one of the most unhealthful and unsanitary

districts of the two Americas. Here yellow fever and malaria

were fatal diseases until medical science found a remedy,

an.d but for that discovery the Panama Canal might never

have been completed. The ability of physicians to combat
successfully disease and infection now enables commerce
to be carried on in spite of unfavourable conditions of climate.

Unfortunate racial heredity. Primitive and uncivilized

races such as the Australian aborigines make no contribution

79
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to the commerce and prosperity of the world. They are

satisfied with a wild and unsettled life. Dominated by the

more progressive races, they hold an unimportant place in

the world of to-day. The chief factors which now retard

commerce are of a very different character from those already

considered.

Modern Agencies. The difficulties of a new age. For

many centuries manufacturing was what the word means,

“making by hand.” Then came the Industrial Revolution.

One should realize how recent is this vast industrial system

with its immense factories, overcrowded cities, rush and

roar of traffic, and mighty oceans liners plying upon the

seas. Naturally there is still lack of organization and adjust-

ment; and bitter disputes, unfair wages, disastrous strikes

interfere with progress. These are the defects of a new
movement which are gradually being remedied.

Lack of ideals. Whereas early industries were carried

on in a small way in the home or local mill, our modern

industries require large factories with extensive equipment.

This necessitates a large expenditure of capital. It some-

times happens that the capitalist desires too large a share

of the selling proceeds for himself, forgetful of the workers

whom he employs. Sometimes, too, the worker is anxious

only to secure an easy job with good pay. Too often any

ideal of co-operation and service is lacking.

Changes in industries. New inventions wipe out or

reduce older industries. In the United States and Canada,

the ascendancy of the automobile has greatly decreased the

manufacture of bicycles and of saddlery and harness. Radios

have hurt the sale of phonographs. Similarly, the completion

of great building projects is often followed by extreme hard-

ships. When the construction of the New York subways was

completed, thousands of men were suddenly thrown into

idleness and distress because they could not find other work.



Agencies Which Hinder Commerce 81

Industrial depressions. Our economic system is such

that the goods produced by the various groups which specialize

in different lines of production are exchanged for one another.

This can go on only as long as each group does not produce

more than the other groups can absorb. Otherwise, the

delicate equilibrium which exists between the various

productive groups is upset and business gradually settles

down into the slough of depression. Another factor in

causing depressions is a large burden of debt and the resultant

Overabundant flow of money income to the great financial

centres. The misuse of credit, maladjustments in the value

of the various currencies of the world, trade restrictions such

as tariffs, quotas and embargoes, and many other factors are

continuously at work and tend to destroy the equilibrium.

However, depressions are periods of readjustment and once

the various productive groups have again resumed a balanced

production, trade is built up to new high levels, the standard

of living is bettered, and civilization is enhanced by the

lessons of adversity.

Uneven distribution of population. There are always

millions of people idle in some parts of the world, while in

other parts labourers are in demand. While great numbers of

men are unemployed in the United Kingdom, other parts

of the Empire have thousands of acres of fertile, productive

land uncultivated. The remedy lies in education and home
training, designed to send young people into the world with

sound ideas of doing honest work. Then, too, there should

be an organized labour market to fit men into jobs for which

they are suited. Co-operative societies exist in Canada
and other countries for the purpose of marketing wheat
and other products to the best advantage. There is even

more need for an organization to place people where they

can use their ability to the utmost and secure the maximum
returns.
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Effects of War. Great names and glorious deeds fill the

annals of British history and literature, but the death-dealing

inventions of modern science have robbed warfare of any
glory and gain that it may have possessed in the past. To-

day we know that war cannot possibly bring lasting financial,

social or political advantage to any nation. Victory or defeat

alike brings disorganization, confusion and debt.

An overwhelming war debt. The development of the

banking system and of great financial firms has made it

possible for nations to borrow millions of dollars. This

results in certain creditor groups becoming entitled to larger

incomes than they can use or effectively invest. An enormous

war debt burdens the taxpayer year after year, as he feels its

pressure in the rising cost of living and in his own difficulties

in making both ends meet.

The Burden of British Debt at Four Important Periods

Period Ended Popula-
tion

Wealtl1 Debt Per
Cent.
Debt
to

WealthActual
Per

Capita Actual
Per

Capita

Millions Millions Millions

Great £ £ £ £
French War Jan. 29, 1817 17 2,700 159 850 50 31.48

Boer War ..Mar. 1, 1903 42 13,OOOl 309 798 19 6.13

Peace ...Aug. 1, 1914 46 14,500 315 711 15 4.87

World War.. ..Dec. 31, 1919 46 24,000 522 8,078 175 33.65

(Source: English Public Finance, Bankers Trust Co. Publications)

Depreciated currency. Paper currency means such

money as government or bank notes. When a government

cannot balance its budget and has raised taxes to a point

where the rate of taxation cannot be increased without

decreasing the amount collected, it must cut down its
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expenditure. If this cannot be done, as in times of war,

panic, and unrest, the government prints more money.

This is soon reflected in higher prices for domestic goods

and for foreign currency to make payments abroad. As

prices go up the value of each unit of money goes down,

because it buys less than it bought before. On November

30, 1923, at the peak of German inflation, the price of a

Canadian dollar in Berlin was 6,666,666,666,667 marks.

Nothing reacts more disastrously on the equilibrium of the

economic system of a country than the rapid depreciation of

its currency.

Unemployment. When war ceases thousands of soldiers,

! sailors, and employees in munitions are without work. They
! cannot return to their former trades, because after a war a

tremendous slump in manufacturing occurs. War destroys

the equilibrium in the economic system. Taxes remain at a

high level to pay the interest and to meet payments on the

war debt. Hence a larger share of each family’s income is

required for taxes and a smaller margin is left to be spent

on goods. Unfortunately, this hindrance to industrial

prosperity, high taxes, continues long after the war is over.

Emigration retarded. Obviously the relief of the situation

!
in a war-stricken country would be emigration of the surplus

population to new lands. Unfortunately, unemployment and
scarcity of money, the very factors that make life hard in the

old country, check emigration, because the would-be emi-

grants have not enough money to pay their passage and
establish themselves in a new land. Thus emigration is

much greater in prosperous times than in the hard times

following a war.

Cost of military preparations. Even when war is not

being waged, the cost of huge standing armies, war vessels,

fortifications and munitions takes an enormous share of a
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country’s money. Were it not for war and war preparations,

the other expenses of government, internal improvements

such as road and railroad construction, and educational

development, could be met without difficulty. Many
nations have insisted that a country’s security depends upon

its military strength and preparedness for war. Our con-

tinent offers one example of a border secure and undefended.

Along the boundary between Canada and the United States

there are no battleships, no guns, and no soldiers on guard.

There have been none for ye&rs. Thus, fortunately, we
have been relieved of the constant expense of war scares

which cost many countries so heavily.

Loss of life . Greater than the waste of money in war is

the loss of human life and its effect upon the race. Those who
fall in war are for the most part the young men of the nations,

men of courage, alertness and patriotism. How much might

have been accomplished by the noble Canadians who perished

“In Flanders Fields” we cannot tell. Their work now
remains for the young Canadians of to-day, to prove to their

fallen countrymen that their sacrifice has not been in vain.

Changes in trade routes . Throughout the ages com-

merce has had many centres. As old empires have fallen

and new nations and cities arisen, we may mark the great

westward flow of trade. In the present century there has been

an amazing increase in American trade. The United States,

because of its relatively detached position, naturally enjoyed

great trade advantages during the war. It served as a source

of supply for the European contestants, and was able to take

advantage of the openings created in the Latin-American

and the Asiatic markets by the curtailment of European

trade.

Not only did American exports increase greatly, but

American imports were also enlarged. To supply the huge

expansion of industry immense quantities of raw materials
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were imported. Many of these raw materials, which had

hitherto been reaching the American factories by way of

European distributors, were now shipped directly to the

United States. It is unlikely that European entrepot centres

will ever again handle as much American trade as they did

before the War.

Questions

1. What parts of the world are handicapped by (i) unfavourable topo-
graphy, (ii) unfavourable climate?

2. State and explain the chief difficulties which have arisen from the
Industrial Revolution.

3. Explain how new inventions may prove a hardship to some people.

Give examples.
4. What causes may produce an industrial depression?

5. By what means can a better commercial and industrial condition be
brought about in Canada?

6. What are the three most harmful effects of war upon commerce and
industries? Give reasons for your selection.

7. Calculate the average number of immigrants arriving in Canada from
the United Kingdom for the five-year period (a) 1910-1914, (b) 1915-

1919, (c) the last five years. Explain. Illustrate graphically.

(See “The Canada Year Book.”)

8. What was the principal change in trade routes caused by the Great'
War?



PART II

ECONOMIC PRODUCTS

CHAPTER VIII
*

CEREALS

All the cereals are furnished by the grass family.

Centuries of cultivation and selection have greatly increased

the number of seeds to each plant, and among the crops that

provide food for man, the cereals easily hold first place.

They are valuable because of the large amount of starch

which they supply for body fuel and energy. Other nutritive

substances present consist of a small amount of protein and

fat, while the germ portion of the grain supplies vitamines.

Cereals are likewise used extensively as feed for animals,

especially in prosperous regions, where the people can afford

abundant milk, butter, meat, and eggs. In such regions,

hay and fodder crops often rank with the cereals, or above the

cereals, as objects of the farmers’ labour. In Argentina,

fully one-fifth of all the cultivated land is devoted to alfalfa,

which provides feed for enormous quantities of prime beef

cattle. On the other hand, in densely populated countries,

where there is not food enough for both man and beast, the

crops raised are chiefly cereals for human use, for example,

the rice crops of Japan.

The cereals may be divided into two groups, according

to the regions in which they are grown. The chief cereals

of the cool temperate regions are wheat, oats, barley, and rye.

Corn, rice, and various kinds of millet are grown in warm
temperate and tropical lands.

86
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Wheat

Conditions of Growth. Wheat is the bread cereal of

fairly dry, temperate climates. The most favourable condi-

tions are found where a cool, moderately moist growing season

produces a vigorous plant with many stalks and heads. This

should then be followed by warm, bright, dry weather.

Much summer rain is bad for wheat. It causes the plant to

make straw rather than grain, and also favours rust and

other fungous diseases. Wheat is more affected by the

climate of the producing region than by the composition of the

soil, provided it is fertile and well drained. Light clay soils

or heavy loams are best, but good crops may be obtained on

both sandy soils and heavy clays.

Varieties. There are many varieties of wheat. In

regions of moderate winter climate, accompanied by a

protective snow cover, wheat is sown in the fall and harvested

in the summer. In warmer regions, it may be grown during

the winter. Wheat sown in the fall is known as fall or winter

wheat, and constitutes about three-quarters of the world’s

total supply. Although wheat is not harmed by mere

freezing, it cannot survive such conditions as drought, intense

cold, soil blowing, or ice sheets. In regions having these

unfavourable weather conditions during the fall and winter,

the wheat is sown in the spring and is ready to be harvested a

little later than the winter varieties.

The wheats of the more humid producing areas of the

world are generally soft and starchy, while those of the less

humid areas are hard. Hard wheats are especially rich in

gluten. It is this which makes dough sticky and elastic

enough to rise and become light under the action of a

leavening agent.

Products and Uses. White flour made from wheat does

not contain either the outer coats of bran or the small, yellow,
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oily germ of the wheat. Their removal results in the

production of a finer, whiter flour with superior keeping

qualities. The manufacture of flour includes cleaning the

wheat, removal of the bran and germ portions, and several

grindings. In the modern process of roller milling, which

was worked out by Hungarian millers, steel rollers are used

for the grinding operations. Sifting or “bolting” through

silk bolting cloth separates the fine flour from the coarser

material, which then passes on to the next set of rollers.

This process of grinding and bolting is repeated several times.

A good milling wheat will yield from seventy per cent, to

eighty per cent, of fine white flour. Bran is the chief

by-product of the flour mills and is used as stock food,

especially for dairy cattle. In modern roller mills, the flour

is made entirely by machinery. From the time that the

wheat enters the mill to the final operation of filling sacks or

barrels with flour, it is not touched by human hand. Whole
wheat flour contains all of the grain, including both the bran

and germs, or, to improve the keeping qualities, the germs

may be removed.

Wheat is the most highly prized of all the breadstuffs,

because wheat bread is particularly well leavened and tastes

a little better than other breads. The flour used for bread

should be made from hard wheat or sufficiently blended with

hard wheat flour to contain a good percentage of gluten.

The hard red wheats produce a creamy white flour. The
so-called common white wheats, which are really a pale

yellow colour, are mostly soft and are used for making pastry

flour, crackers, and prepared breakfast foods. Varieties of

hard spring wheat, called durum wheats, have been introduced

into the United States from Russia and are also grown to a

limited extent in Canada. These are used chiefly for the

manufacture of a granular flour, called semolina, from which

macaroni and spaghetti are made.
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Wheat is not used solely for human food. It is

important, for instance, in poultry raising. It makes excel-

lent food for cattle, but normally its value is too high to

warrant this use.

Production In Europe and Asia. Wheat is the most

important cereal of Europe, which produces more than any

other continent. It is grown to some extent in all the

European countries. The British Isles and a belt on the

continent extending along the North Sea, have the highest

yield per acre of any part of the world. France is the most

important wheat growing country of Western Europe. The
highest yields are obtained in the Northern Departments.

Germany’s wheat crop has been increasing in recent years.

In the Mediterranean countries, also, wheat is grown

extensively. It is the leading cereal crop of Italy and Spain,

and is important in Asia Minor (Turkey). The fertile lands

of the Danube basin are favourable for wheat production and

Hungary, Yugoslavia, and Rumania export to other European

countries.

From Rumania, the wheat area extends across the

southern plains of Russia and into Siberia. The great

Russian wheat belt falls naturally into two divisions. In the

southern part winter wheat is grown. North of this lies a

vast acreage of spring wheat, where the rather limited rainfall,

the short, bright summers, and severe winters correspond

with the climate found in the spring wheat regions of Canada

and the United States. The Russian production has reached

the pre-War level, but instead of a large export, as was the

case before the War, almost the whole harvest was consumed

within the country until the “bumper” crop of 1930, when
export on a large scale took place.

Although rice is .the principal crop of India, wheat is

grown very extensively. The greater part of the crop is

grown in northern India, particularly in the Punjab and the
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Upper Ganges region, but the cultivation and use of wheat

are spreading southward into the Deccan Plateau. In the

wheat belt of northern India, where lower rainfall and

temperatures are found than in the more humid and tropical

eastern and southern India, irrigation is commonly practised.

The wheat is sown from October to December. The time of

harvest depends upon the warmth of the winter; in the east

Millions
of

Bushels— 838 (603)

U.S.S.R. ————

-

——- 765 (1,117)

382 (274)

342 (363)

299 (279)

261 (283)

228 (144)

202 (140)

Germany —

—

170 (172)

Spain - 159 (150)

Rumania — 95 (103)

Fig. 15. Leading Wheat-Producing Countries
Two-year average for crop years 1931-1932 and 1932-1933, with preliminary figures

for 1935-1936 in brackets. Harvests of Northern Hemisphere countries are combined
with those of Southern Hemisphere countries; thus for 1935-1936 the crop harvested in
the Northern Hemisphere countries in 1935 is combined with the Southern Hemisphere
harvest which began late in 1935 and ended early in 1936. The figures for the U.S.S.R.
are for 1934-1935. No statistics were available for China.

Name: (i) the leading wheat-exporting country; (ii) the other chief exporters; (iii)

large producers which are not large exporters. Explain. See also Fig. 14.

and south of the Indian wheat belt, February and March
are the harvest months; in the north, April and May. The
surplus for export varies and in several years recently imports

have exceeded exports. Karachi is the chief wheat export

city of India and has good transportation connections with

a new irrigated area in the Sind (the lower Indus valley)

and also with the Punjab.

China has a very large wheat crop and in North China
wheat is a staple food. The producing area extends into
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Mongolia and Manchukuo (Manchuria). In Japan, too,

wheat is grown, but both Japan and China are wheat import-

ing countries. However, it is only near the coast cities of China

and in districts easily accessible that foreign imports offset

local crop shortages. Inadequate and costly transportation

facilities and low purchasing power, restrict both the

distribution of foreign supplies in the interior and the

movement of domestic grain from surplus to deficit areas.

Wheat Growing in North America. Wheat is Canada’s

most important crop and is grown to some extent in every

province. In recent years the opening up of the great

western provinces and the development of wheat growing

there, has raised Canada to a high rank in world production.

To suit the short growing season of these northern prairies,

some famous new varieties of hard red spring wheats have

been developed in Canada. In the mixed farming area of

Southern Ontario a considerable amount of winter wheat

is grown.

The great spring wheat area of the United States is a

south-easterly continuation of the Canadian prairies. South

of this lies the American winter wheat belt. This extends

southward until it reaches the warm, humid regions bordering

the Gulf of Mexico, where climate and soils are better adapted

to cotton growing. The climate of the Pacific north-west

of the United States is sufficiently mild to permit of large

acreages of winter wheat in the Columbia valley in Oregon

and Washington. About two-thirds of the American crop is

winter wheat. Hard red winter wheats are grown in the

drier western sections of the winter wheat belt. As the

annual rainfall increases eastward, they are replaced by softer

varieties.

Other Important Regions. Argentina leads the countries

of the southern hemisphere in the production of wheat and
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most of the other cereals. These are grown chiefly on the

Pampas or plains of east central Argentina. There the soil is

fertile and the surface is generally very flat. The climate

is favourable for fall sowing of wheat.

The Australian wheat belt is confined chiefly to the

prairie lands of the south-east, which lie between the interior

desert and the mountains near the coast. A much smaller

amount is grown in the south-western part of Australia.

The farms of the Australian wheat belt are large and the soils

fertile and easily tilled. The winter climate is such that

white wheat varieties of normal spring habit are there sown

in the fall. Wheat is the chief grain crop and occupies over

half the cultivated land.

In ancient times Egypt was an important producer of

wheat and is still the leading country in Africa. In the delta

and valley of the Nile, wheat is sown as a winter crop and by
means of irrigation a comparatively high yield per acre is

obtained.

Methods of Cultivation. In the application of mechan-
ical inventions to agriculture, the greatest success has

been achieved in the harvesting of grain. In the newly

settled lands, an actual shortage of labour created a demand
for machinery. For more than half a century, an automatic

binder has been used to cut the grain and bind it into sheaves.

The machine used for threshing serves a number of farmers in a

locality. The threshing machine shells out the grain and
runs it into sacks and blows the straw and chaff out through a

blower or stacker. Recently, gasoline engines are commonly
replacing steam engines for operating threshing machines.

Gasoline tractors, too, are being used instead of horses to draw
the plough and binder. The machinery for planting, harvest-

ing, and threshing wheat has been adapted to do the same
work for the other small grains.

By means of the combine harvester, which was developed
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Fig. 16. Early Reaping Machine
This was invented in England by Rev. Patrick Bell, in 1826. Compare with modern

combine shown in Fig. 101.

in the United States or a similar machine invented and

manufactured in Australia, two men may reap and thresh

from thirty to fifty acres of wheat per day. The combine

harvester, run by a gasoline engine, cuts off the heads of

wheat, leaving the straw standing, and threshes and bags the

grain, or delivers it into grain wagons or trucks. In the

great wheat belts of North America, Australia, and Argentina,

the practice of extensive agriculture creates a special demand
for the combine. The bulk handling of wheat by means of

elevators, which is a feature of the crop movement in Canada
and the United States, is being introduced into Argentina

and Australia.

The agricultural methods are much more primitive in

Asia and even in some parts of Europe. A great deal of
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grain in Asia is still beaten out with a flail or trodden out

under the feet of oxen as in bygone centuries. In India,

plowing is done with oxen or buffaloes, and the grain is often

reaped by hand. A horse-drawn reaper, which cuts the

wheat but does not bind it into sheaves, is commonly used in

Europe. In central and southern Europe, oxen are often

used instead of horses to draw the reaper, and many an

Italian peasant still cuts his grain with a cradle or scythe.

Although farm machinery is exported from the United

States to many countries, the use of tractors and combines is

very uncommon in Europe except in Russia. The economies

effected by the mechanization of various farming processes in

the newer countries are undeniable, but some caution is

necessary in predicting future developments there and

elsewhere. The big specialized farms which prosper in good

times suffer more in times of depression. On the other hand,

the European peasant farm, with a low percentage of sales

off the farm and a large proportion of home consumption, has

its advantage in bad times. Diversity in crop production and

animal husbandry on small farms bring comparative security

during a period of unfavourable market conditions.

International Trade. Wheat enters more largely into

international trade than any of the other cereals. The great

bulk of the exports come from the newer lands, Canada,

Australia, Argentina, and the United States. Although the

average yield to the acre is comparatively low in these

countries, the wheat belts are so large that the total

production is very great. Canadian wheat is high in gluten

and is valued by foreign millers for mixing with softer wheats.

In the United States there is a large movement from the

western to the eastern states for domestic consumption, in

addition to that which is shipped eastward for export. Wheat
from Australia and Argentina is ready for shipment in the early

months of the year, as their seasons are the reverse of ours.
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The countries of Europe, led by the United Kingdom,

are the chief importers of wheat and flour. Because of the

dense manufacturing populations, large imports are necessary,

although wheat is grown extensively in Europe and its

production is encouraged at present by high tariffs or other

restrictions on imports. Consumption of wheat has increased

Fig. 17. World Production of Oats
Explain why the percentage of oats entering international trade is smaller than the per-

centage of wheat. See Question 11.

TRADE in OATS in recent years in Russia, in the

Far East, and in tropical countries.

Oats

Uses. Oats are mostly con-

sumed on the farms of the localities

in which they are raised and thus

are not a cash crop. They make
excellent feed for horses and young
stock. A small percentage of the

oat crop is milled for human
consumption.



Cereals 99

Production and Trade. Oats attain their best yield in

regions with a cool, moist climate, and do better than other

cereal crops except rye on rather poor soil, provided it is

moist. Europe, including Soviet Russia, and North America

produce about ninety-five per cent, of the oat crop of the

world. In the British Isles and France, the oat-growing

regions extend through most of the wheat lands and into the

cooler and damper sections. Regions near the Baltic Sea

produce large quantities of oats in connection with animal

husbandry. Denmark, the Netherlands, and Belgium are.

particularly dependent upon their oat crops for their dairying

and stock-raising industries. Russia has a much larger

production of oats than any other European country, and

may become a consistent exporter as she was before the War.

About one-quarter of the world’s oat crop is grown in the

United States, which has a much greater production than any

other country except Russia. The greater part of the

United States crop is grown in the corn belt and northward.

In Canada oats rank second in value among the cereals, and

are much more evenly distributed than wheat in the various

agricultural sections of the country.

Argentina is considerably the most important oat-

producing country in the southern hemisphere, and has been

the leading exporter in recent years. Canada, the United

States, and several other countries contribute to the small

export trade in oats. The United Kingdom is the chief

importer, and most of the balance is taken by the countries

of north-western Europe and Switzerland and Italy.

Barley

Uses. Barley was the chief grain food of the ancient

Hebrews, as well as of the Greeks and Romans. It is still

used as a breadstuff in many parts of the Old World.

Although barley lacks the gluten necessary to make soft,
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light dough, the bread is nutritious and wholesome. In more
favoured countries barley for human food is limited to small

amounts which are prepared as pearl barley, pot barley, and

breakfast foods. As it has a large yield per acre it is a

profitable crop for feed for hogs and cattle, especially in

regions that cannot grow corn. However, barley is used

chiefly as a source of malt from which beer and whiskey are

made.

Production and Trade. Barley grows throughout a

wider range of temperature than any other cereal, and does

fairly well in regions of limited rainfall. As it is able to

mature in the short summers of northern latitudes, it is

grown in Europe beneath the midnight sun, well within the

Arctic Circle. It is also adapted to growing during the

short rainy season of north Africa and semi-arid parts of

Australia.

Barley is grown in smaller quantities than wheat but,

in a general way, its distribution corresponds with that of

wheat in Europe and Asia. However, it is grown to only a

Millions
of

Bushels— 250 (156)

- 228 (361)

143 (159)

112 (97)

112 ( 110 )

77 (67)

74 (63)

66 (86)

66 (63)

Fig. 19. Leading Barley-Producing
Countries

Two-year average, 1931-1932, with prelimin-
ary figures for 1933 in brackets. See statement
under Fig. 15.

United
States —
U.S.S.R.—
Germany—
Spain 1 1

India —

—

Japan
Canada ——
Rumania—
Poland —
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moderate extent in France and a small extent in Italy.

In North America barley is grown in various agricultural

sections, but most extensively in an area which extends from

the North Central States into the Prairie Provinces and

Great Lakes region of Canada, and in California. In the

southern hemisphere the total production of barley is small,

but Argentina exports a considerable part of her crop.

Russia and the United States are the leading countries in

the production of barley, as well as of wheat and oats.

A large part of the Russian crop is grown near the Black Sea.

Russia, Rumania, Canada, the United States, and Argentina

are among the leading exporting countries. The United

Kingdom, Germany, and other countries of Western Europe

are the chief importers. Barley is more important than

either oats or rye in international trade.

Rye

Uses. Rye closely resembles wheat in its composition,

which is such as to permit the use of yeast in making raised

bread. Though dark in colour and not so light and porous

as wheat bread, the rye bread of the European peasant is a

good food.

The value of the straw also increases the returns obtained

from the crop. Rye straw is particularly long and tough.

Large quantities are used as bedding for horses and as packing

for the shipment of fruit trees, pottery, and many other

products. Manufacturers use it in the making of paper and

straw articles.

Production and Trade. Rye is hardy enough to produce

satisfactory yields in regions of severe winter temperatures

and poor soil. It has less ability than barley to withstand

drought, but rye is essentially the crop of poor soils.

Although rye may be either autumn or spring sown, the

greater part of the world’s crop is fall rye.
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Over ninety-five per cent, of the world’s total crop is

produced and consumed in Europe. Thus the rye belt of the

world is on the low plains of northern Europe, extending

from Belgium and the Netherlands to the Ural Mountains.

The Russian rye crop in recent years has averaged nearly

900,000,000 bushels and almost equalled that of the rest of

the world combined. Rye is most extensively grown in the

regions north of the spring wheat belt, where the severe winter

temperatures necessitate a hardy crop. The rye belt of

Poland and Germany is mostly a region of poor soils and

cool, cloudy weather. Rye is grown in the United Kingdom
as a green crop to be pastured by sheep. The acreage

devoted to the production of grain is small because the British

dislike rye bread. For the same reason the United Kingdom,

which is a leading importer of all the other cereals except

rice, imports very little rye.

In North America the rye belt extends across the lake

states of the United States into the Dakotas, and northwards

into the Canadian prairies. It coincides in part with the

spring wheat belt, where a fall-sown crop is desired, as it

distributes labour in both the seeding and harvesting seasons.

The grain is fed to livestock, chiefly hogs.

Corn or Maize

About three hundred years ago corn became known to

European settlers in North America. From the Indians

they learned to clear a patch of forest and plant their hills of

corn among the roots and standing trunks. It is said that

the Massachusetts colonists planted their first corn in old

Indian corn fields, which they fertilized with a fish in each of

the hills. Since then, corn has become the most important

crop of the United States both in acreage and in value, and

its cultivation has extended to many countries of the Old

World.
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Importance of Corn. Most of the world’s corn, like most

of the world’s oats, is fed on the farms to hogs, horses, cattle

and poultry. If, in addition to the use of the ears of grain, the

stalks are used as fodder, a good piece of corn yields about

three times as much food per acre as either wheat or oats.

The silo now affords a means of storing and using this highly

productive crop. It was introduced from France about

sixty years ago, and silo-filling is now an important part of

(Courtesy U.S. Dept, of Agriculture)

Fig. 21 . The Uses of Corn in the United States
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the autumn work on a great many farms. The corn is

harvested while still green, chopped and packed in the silo.

This silage can be kept moist and edible for cattle for one or

two years and is much used in the feeding of beef and dairy

cattle.

Corn is also an important human food. In parts of

Asia and in tropical Africa and America, including Central

America and Mexico, primitive conditions of corn cultivation

are found. The yields are low and the grain is used for

human consumption. In more progressive regions a part

of the diet consists of corn, in the form of corn meal, prepared

breakfast foods, or green corn. Corn starch, corn syrup, and

corn oil are other products used for edible purposes. On the

whole, however, the percentage of the crop used directly for

human food is very small.

Climatic Requirements. The speed of growth and size

of the corn plant, some varieties of which attain a height of

fourteen or eighteen feet, make it require particular condi-

tions for its proper development. There must be sufficient

rainfall to sustain this growth, which at times amounts to

several inches a day. In order to mature, it needs a frostless

season of about 140 days. However, corn does not do its

best in the continuous heat of tropical or subtropical regions.

The yield is largest in the more northerly limits of the corn

growing area.

World Production. The United States. The climatic

conditions necessary to obtain large yields of corn are found

only in a few regions of the world. The United States

produces over half of the corn crop of the world. In that

country corn is grown from the Gulf of Mexico to the

Great Lakes and from the Atlantic Ocean to western Kansas,

and in scattered areas beyond. The region of greatest

production, known as the “corn belt,” stretches westward
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Fig. 22. World Production of Corn
What country leads in (i) production? (ii) exports? Explain.

from central Ohio through Indiana,

Illinois, Iowa, and northern Mis-

souri, and extends into Kansas,

Nebraska, South Dakota, and

Minnesota. Over half the corn

grown in the United States is pro-

duced in this area. Oats, winter

wheat, and hay also are important

in the corn belt. These crops not

only provide for an advantageous

distribution of labour, but the oats

and hay along with the corn furnish

the necessary feed supplies for the

great livestock industry that is centred in the American

corn belt. Hog raising is the most important branch of the

livestock industry in the corn belt, and the leading source

of farm income. Corn is very important also in most of

the Southern States throughout the cotton belt from North
Carolina to Texas, where corn bread and dishes prepared

from corn are staple food.

CORN TRADE
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Canada. Husking corn is practically limited to the

most southerly part of the Dominion, that is, the peninsula

of Southern Ontario. In a few localities in Southern Quebec,

also, corn will ripen and it is grown on a few farms there.

In addition, about half a million acres, a comparatively small

amount, of fodder corn is grown for silage in the various

provinces, chiefly in Ontario.

Europe. The principal corn belt in Europe embraces

the countries of the Danube River basin and extends into

the southern part of European Russia. In Rumania and

Yugoslavia corn is the most widely cultivated crop. It is

grown to some extent in all the countries of the Mediterranean

basin. Much of the crop is raised by means of irrigation.

In the irrigated plains of the Po Valley and the Nile Valley

large quantities are produced.

South America. Argentina is the leading corn producing

country apart from the United States. The corn-growing

region lies to the west and south of the lower Parana River and

overlaps the wheat belt. Because of the relatively small

population of Argentina and the absence of an extensive

swine-raising industry, a large proportion of the corn crop

is available for export. In Brazil the chief starchy food is

cassava and the only important cereals grown are corn and

rice. The large corn crop is used chiefly as feed for hogs,

which are more important in Brazil than in most countries,

except the United States and China.

Other Countries. In the Union of South Africa corn is

grown in the eastern plateau region and constitutes the most

important cereal crop. It is also grown in parts of India, in

Northern China and Southern Manchukuo, and in Java.

Although it is chiefly used for fodder in India, it forms a

staple article of food among certain hill tribes.

International Trade. About eight per cent, of the corn

produced enters international trade. The chief importing
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countries are the dairying and stock-raising countries of

Western Europe; the United Kingdom imports most.

Outside of Europe, Canada is the chief importer.

'Argentina supplies most of the corn in world trade. Of

the other exporting countries Rumania is the most important.

South Africa is the leading exporter within the British Empire.

The United States, in spite of its enormous production, has

only a small export of corn.

Rice

The ancestor of the cultivated rice plant of to-day was a

wild grass fringing the lakes and shores of India and other

eastern lands. Its cultivation by the people of the Orient

dates far back into the unknown past. Centuries ago it was

introduced into the Nile Valley and gradually its cultivation

extended into Southern Europe. A little over two centuries

ago it began to be grown in what is now the United States.

One day a storm-tossed ship from Madagascar sought refuge

at a port in South Carolina. The captain of the vessel gave

the governor of the colony a small bag of seed rice. From this

small beginning rice growing was started in the Southern

States.

Conditions of Growth. Rice is grown in tropical and

semi-tropical regions of high temperatures and humidity.

South-eastern Asia and the adjacent islands are especially

adapted to its production, because the wet monsoons blow

across these lands throughout the summer. In some parts

of the mainland and of the islands in which a heavy summer
rainfall occurs, rice is grown without irrigation. But most

of the world’s rice crop is grown under irrigation; and, in

rice cultivation, this means the submergence of the land

upon which the crop is grown. Throughout several weeks

of the growing season a depth of from two to six inches of

water is maintained.
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Oriental Production and Trade. Rice is produced in

many countries but is primarily the crop of the Orient.

Over ninety-five per cent, of the world’s rice is grown in

south-eastern Asia and the adjacent islands. China and

India are the leading rice producing countries but large

quantities are grown in Japan, French Indo-China, Siam,

Java and Madura, and the Philippine Islands. Rice is a

highly productive crop under favourable conditions and the

only grain crop that will succeed in the moist, rich valleys of

the monsoon countries of Asia. Two or more crops are

commonly grown in a year. But so dense is the population

of the great rice growing countries that imports are often

necessary. Thus, rice production and trade are both largely

confined to the Orient.

In India, apart from Burma, rice is grown extensively

in the valleys and delta region of the Ganges and Brahmaputra

rivers. In most of the other parts of India irrigation works

are required for rice culture. Although Burma has a surplus

of rice, there is a shortage in most of the rice growing provinces

of India.

In South and Central China rice is the mainstay of life.

The Yangtze valley is the chief producing region. But so

great is the population to be fed that China is one of the

leading rice importing countries.

Rice is the chief food of the Japanese, who have the

largest per capita consumption of any people. The coastal

lowlands and the river valleys are the most important rice

lands. Rice represents two-thirds of the value of the whole

agricultural production of Japan proper and in addition rice

is imported, mainly from Chosen (Korea) and Taiwan

(Formosa).

Java, too, has a very large production of rice but not

sufficient for domestic requirements. The plantation areas
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Fig. 24. World Production of Rice
Each large dot indicates one per cent, of the world production and each small dot an
amount less than one per cent. To what part of the world are production and trade largely

confined?

of British Malaya, the Dutch East

Indies and Ceylon, are important

markets for rice.

The chief source of rice for ex-

port is the peninsula of Indo-China,

one of the less densely populated

parts of the Orient. The rice is

produced on the plains and deltas

of the rivers: the Irrawaddy in

Burma, the Menam in Siam, and

the Mekong in French Indo-China.

Near the mouth of each river is

situated a great rice port where the

rice is received and milled for export. The natives who grow
the crop in these humid, tropical rice lands bring the grain

RICE TRADE
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through the winding waterways to the mills, which are owned
mostly by English, French, and Chinese firms. Rangoon in

Burma is the greatest rice exporting port in the world. The
greater part of the surplus in Burma goes to other provinces of

India. Bangkok in Siam and Saigon in French Indo-China

each sends out over a million tons yearly.

Labour in the Oriental Paddy Fields. Level river

plains and coastal lowlands, especially deltas, form ideal

rice lands. But in many places the flat, alluvial land is

insufficient and little fields which have been levelled off

extend like shelves far up the sides of hills and mountains.

Rice growing on these terraced hillsides is a triumph of

irrigation and hard, unceasing toil.

As the Oriental rice lands are densely populated, each

farmer owns only a small amount of land, often less than

two acres. Small as the holding is, it is not necessarily in a

single plot but may be in scattered fragments. These small

fields are enclosed by low embankments to retain the water.

In parts of the East the land is worked up by a plough of

primitive design drawn by the bullock or water buffalo.

After the land is ploughed it is flooded and harrows made
with a wooden frame and iron teeth are used to stir up the

soil into a fine, soft mud. The machinery used is naturally

restricted to the smaller implements because of the limited

area cultivated by individual farmers. However, there

seems to be a definite trend toward the improvement of such

implements as are practicable. But in Japan there is not

space to keep farm animals and practically all the labour of

cultivation is unassisted human toil. Very commonly the

rice is first sown in seed beds and the people wade ankle deep

in the mud as they set out the young plants by hand in the

fields. Before long the mud and muddy water of the fields

are obscured by the growing grain.

While it is growing the farmer must keep his acre or two
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of paddy continually supplied with water. In places sufficient

water is obtained from rainfall and from streams that are

diverted from their courses to rice lands at lower levels. In

other places water must be pumped by various means from

canals, irrigation ditches, and ponds. Pumps driven by

kerosene engines have recently come into use to a limited

extent in certain districts of the Far East.

As the crop ripens the water is entirely drawn off. The
ripened grain is cut by hand, tied up in bundles, and allowed

to dry. Sometimes the rice is threshed by drawing the

stalks through frames set with teeth, which strip off the

grains. Beating a sheaf of rice on a wooden rack or on

the edge of a bamboo box is a common method of threshing

in China. A good deal of rice is also threshed with small

threshers and even large modern threshers in some places.

The rice at this stage is enclosed in a close-fitting husk,

somewhat like that which protects the oat kernel, and is known
as “rough” rice.

Uses of Rice. Rice, like wheat, is grown almost entirely

for human consumption. The mills which prepare rice for

export are well equipped with modern machinery. After

the outer husk is removed in the milling process the grain

is still covered with a brown skin. This covering is gradually

rasped off and the grain is then ready for the final process

of polishing by means of leather-covered rollers. The milling

processes remove from the rice much of its most valuable

nutritive material. The Oriental people eat chiefly polished

rice although, probably, it is not so highly polished as that

with which we are familiar .

1
It is prepared by means of

mortars and pestles or at small mills, of which there are

hundreds in the farming areas. The bran and other parts

removed in milling rice make valuable cattle feed. The

1Source: United States Department of Agriculture.
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rice straw serves as fodder and is also used for the manufacture

of paper and the hats and shoes worn by Oriental labourers.

Other Regions of Production. In the United States

rice is grown chiefly on the coastal plains of south-western

Louisiana and south-eastern Texas, along the Mississippi

River in Louisiana, on the prairies of Arkansas, and in the

Sacramento Valley of California. The methods of rice

growing in the United States differ from those of the Orient

for there is a great difference in the pressure of population.

Modern machinery is used extensively for rice cultivation in

the United States and water for irrigation is supplied from

reservoirs, wells, and streams by the operation of mechanical

devices. Thus, by the use of American machinery one man
is able to cultivate as much as eighty acres of rice each year,

while the Oriental farmer is obliged to make his living from

a few small paddy fields.

Brazil produces more rice than is required for domestic

consumption and is a competitor with the United States in

the Latin-American rice market.

Rice is grown in parts of the Mediterranean lands where

the climate is sufficiently warm and where the necessary water

can be obtained for irrigation. But the Po Valley, the Nile

delta, and favourable parts of Spain are the only Mediter-

ranean regions where rice is an important crop.

Millet and Sorghum

Both of these groups of plants have grown for a long

time on the edge of the Old World deserts. They are of

chief importance in regions where there is great heat and only

a short, irregular rainy season.

Millet grows much like grass and is very prolific. The

head contains a large number of tiny seeds. There are

many varieties, some of which are grown for forage, some

for human food, and some for both purposes. Millet is
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grown for forage in many parts of Europe and North America.

It matures quickly and is often sown as a catch crop after

the failure of some other crop. It is used to some extent

as food in Russia; and in India, China, and Africa it is

cultivated extensively, and the grain, boiled or made into

bread, forms an important article of diet.

The sorghum family, likewise, consists of many varieties

used both as forage and as human food. Most of these grains

are unfamiliar to us but it is estimated that nearly a fifth of

the human race lives chiefly on the millets and sorghums of

various kinds. The sorghums grown in the United States

were introduced chiefly from Africa. New varieties produced

in that country by selection and breeding are proving highly

valuable in areas too hot find dry for the cultivation of corn.

Questions

1. Compare the agricultural methods in the wheat belt of North America
with the methods in Western Europe. What are the advantages
of each?

2. Explain (i) the relation of population to wheat exportation, (ii) the
relation of population to the yield per acre.

3. Name the five leading countries in the production of (i) wheat, (ii)oats,

(iii) barley. (See “The Canada Year Book.”.)

4. What climatic conditions prevent the extension of the American corn
belt (i) northwards, (ii) westwards?

5. (a) What are the other chief crops raised in the American corn belt?

(b) What is the importance of this combination of crops?

6. Describe the work of growing rice in the Orient.

7. (a) Name the chief rice producing countries, (b) What are the three
principal rice exporting countries and their ports?

8. Write a note on the cereal crops of (i) The Danube basin, (ii) Soviet
Russia, (iii) Argentina.

9. Name the principal country within the British Empire which export?
(i) wheat, (ii) corn, (iii) rice, (iv) oats, (v) barley.

10. Why does Great Britain import such large quantities of grain?

11. It is estimated that 16% of the world production of wheat enters
international trade. The percentages for the other cereals are
estimated as follows: oats, 2; barley, 8; rye, 3; corn, 8; rice, 8.

Illustrate these by semicircular graphs. (These estimates are
from “World Agriculture, An International Survey.”)



CHAPTER IX

FRUITS AND VEGETABLES

Fruits

The fruit of a plant is that part which is usually associated

with the seed and developed from the flower. The common
fruits grow chiefly on trees or bushes, and are used either raw

or cooked. Fresh fruits are not only appetizing on account

of their attractive appearance and pleasant taste, but are

beneficial on account of certain acids and salts which they

contain. Many fruits and vegetables are good sources of

the disease resisting substances which are called vitamins.

Many varieties of fresh fruits are very perishable and

great losses may be sustained from an overstocked market,

unless the fruit is of a kind which has secondary uses. If

the fruit may be canned or dried, or used to make jellies,

oils, or liquors, the grower is less restricted in the disposal of

his crop and his product is more certain to be valuable com-

mercially.

Fruit Zones. Like all other branches of agriculture,

fruit-raising can be carried on only where soil and climate

are suitable. Some fruits require more sunshine and heat

than others, but no varieties can be successfully cultivated

too far north. Although small fruits grow wild in Canada

almost as far north as the Arctic Circle, the area of profitable

fruit cultivation is restricted to southern districts of the

Dominion. Near the oceans and especially on the west side

of the continent the climate is less severe and fruits may be

grown farther north than in the interior. In the area warm
enough for fruit three divisions may be made, the temperate,

subtropical, and tropical fruit zones.

114
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The temperate fruit zone
,
in which the apple is a typical

fruit, is characterized by deciduous trees, and by winters

which range from steady freezing weather in Canada to

frequent severe frosts in the southern United States. This

zone includes in Canada the Annapolis and adjacent valleys

of Nova Scotia, the Niagara Peninsula of Ontario, and the

Okanagan Valley of southern British Columbia. While

these districts are outstanding, fruit is also grown successfully

in the St. John Valley of New Brunswick, in areas near

Montreal, throughout Southern Ontario, on the lower

mainland and in various valleys of southern British Columbia,

and on Vancouver Island. The temperate fruit zone extends

to northern Florida and almost to the Gulf of Mexico in the

east, but includes only a part of California in the west.

The subtropical fruit zone is the realm of the orange, the

fig, and the olive. In this zone the winter temperature

seldom drops much below the freezing point, and the fruit

trees are evergreen or very nearly so. Southern California

has a typical subtropical or Mediterranean climate and there

oranges and other fruits are extensively grown under irrigation.

Citrus fruits are likewise grown in Florida and other humid

sub-tropical regions on the eastern coasts of continents.

The tropicalfruit zone
,
in which the banana and pineapple

flourish, is characterized by complete absence of frost. There

the plants are evergreen and growth is continuous. Tropical

fruits for export, like other tropical products, are grown

extensively on plantations.

In the Old World the temperate fruit region extends

somewhat farther north than it does in North America, and

a larger area is included in the subtropical fruit zone. The
countries bordering on the Mediterranean Sea in Europe,

Asia, and Africa are all subtropical, and yield a great

abundance of fruit.
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Classification of Fruits. Fruits may be classified

according to the kind of plant on which they grow. They
are: (1) tree fruits, of which there is a great variety; (2) the

fruit of the vine, which signifies various kinds of grapes;

(3) small fruits, which include berries and currants, and

(4) herbaceous fruits, such as the banana and pineapple.

Tree Fruits

The Apple Family. The apple family is very important.

There is little waste in this class of fruit, as the skin is thin,

and the core, which contains the seeds, comparatively small.

On the whole these fruits are firm and slow to decay, qualities

which are a great advantage in shipping long distances.

Apples are cultivated over a wider area than is any other

tree fruit. They thrive exceedingly well in North America;

the United States is the greatest producer of apples in the

world. They are grown extensively in Europe, where the

temperate fruit zone extends as far north as Scandinavia.

The more important apple-growing regions in the southern

hemisphere are Australia, particularly Tasmania, and New
Zealand.

Apples require careful cultivation, pruning, and spraying.

In the most progressive communities the fruit is carefully

hand picked, graded, wrapped, and scientifically packed in

boxes. The recent superiority of Canadian apples over all

others is shown by the fact that a higher percentage falls in

the graded commercial class. Canada leads the British

Empire in apple production and exports large quantities

to the United Kingdom.

The pear tree is well distributed throughout the temperate

regions although it is not as hardy as the apple tree. France

and the Pacific Coast States lead in the production of pears.

The flavour of the pear is improved by picking while still

firm and somewhat green and allowing to ripen in a cool
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place. The quince is native to Asia, but is cultivated in

Europe and in parts of North America, especially New York
State.

Stone Fruits. These fruits are more perishable than

those of the apple family. As fresh fruits their season is

short, but when canned they retain their flavour remarkably

well. Some of them, too, may be dried very advantageously.

The peach tree is native to Asia, but is cultivated more
successfully in the United States than in any other part of

the world. Peaches are grown in many states, but chiefly

in California, where canning and drying peaches are important

industries. Spain, Japan, Australia, and France have large

peach crops, although not approaching that of the United

States. In Canada, the leading peach-growing districts

Fig. 26 . Long Distance Transportation of Fruit

What recent developments have helped increase the sale of fresh fruit and vegetables?
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are the Niagara Peninsula of Ontario and the warmer parts

of British Columbia. The fruit is very perishable, and the

sale of some of the best varieties is limited to areas near

where they are grown.

The plum tree is native to Europe, Asia (Japan), and

America. It is a prolific bearer, is not particular as to soil,

and has a rather wide climatic range. In Canada, plums

are grown chiefly in Ontario and British Columbia. In

some regions plums of a high sugar content are dried in the

sun to form prunes. Large quantities of prunes are produced

in the irrigated valleys of the Pacific Coast States, especially

in California. Prunes are outstanding among the fruits of

Yugoslavia and are produced in southern France and

elsewhere.

The apricot resembles both the peach and plum in

appearance and flavour. As it blossoms very early it requires

a warmer climate than do the other two fruits. It is native

to Asia and is grown chiefly in the Mediterranean regions

of Europe and Asia, and in California. Syria, Asia Minor,

and Caucasia export dried apricots. In California both

canned and dried fruit are prepared for market at home
and abroad.

The cherry tree is native to the temperate regions of both

hemispheres, and is cultivated even as far north as Norway.

Several varieties are grown in orchards in many parts of

America. Sweet cherries are grown in California, British

Columbia, and elsewhere. In Michigan, New York, and

Ontario sour cherries are more important, a large part of the

crop being sold to canning factories.

Citrus Fruits. The trees in this group are natives

of China, India, or other warm parts of Asia, but are now
widely cultivated in the subtropical and tropical fruit zones.

They are small, evergreen trees, rounded and low-branched.
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The taller members, the grapefruit and orange, are only

twenty-five or thirty feet in height. The pulpy fruit is

peculiarly divided into sections and has a thick, spongy rind.

The orange tree thrives over a more extensive area than

do the other citrus trees. The countries bordering on the

Mediterranean Sea in Europe and Asia are very suitable to

Fig. 27 . World Production of Oranges
These figures show shipments of the world’s principal orange-producing countries,

computed in carloads of 462 California-size boxes to the car.

the growth of oranges. The district near Valencia in Spain

is one of the greatest orange producing regions in the world.

This fertile coastal lowland is easily irrigated and has its

winter temperature modified by warm Mediterranean

breezes. Spain is by far the most important exporter of
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oranges. The chief exports of Spain are oranges, olives and

olive oil, wine, and fresh vegetables. The Spaniards brought

the orange tree to the West Indies, Brazil, and Florida.

Later, orange growing was introduced into California, where

it has been so successful that that state now rivals Spain in

the production of oranges and supplies the greater part of

the demand in North America. Florida is the other im-

portant source of supply for this continent. Canada imports

oranges to a greater value than any other fruit.

Oranges are also grown in China and Japan. A variety

of orange called the tangerine or mandarin is adapted to

climates receiving summer rains and flourishes in Japan and

parts of China. Brazil is the chief producer of oranges in

the southern hemisphere, but they are grown in other suitable

parts of South America. Oranges are of considerable

importance, likewise, in Australia, especially in New South

Wales, and in South Africa.

The orange trees of California blossom in March, April,

and early May. The white, wax-like blossoms are delightfully

fragrant. Depending upon the variety, the fruit requires

from nine to thirteen months to mature, and fruit is often

found on the tree in the blossoming season. The navel

oranges ripen chiefly in the winter, and the Valencia oranges

in the summer months, a year or more after the trees have

blossomed. Great care is taken in harvesting the crop.

The oranges are cut from the trees with clippers. They are

washed, graded, stamped, wrapped in tissue paper, and tightly

packed in boxes for shipment.

The lemon tree is smaller and less hardy than the orange

and is not so widely cultivated. Lemons are grown chiefly

in two regions, southern Italy, particularly Sicily, and

southern California. Italy is the chief exporting country.

California supplies most of the lemons used in the United

States and Canada. The lemon tree blossoms and bears
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fruit the year round. The best grades of lemons are those

which are picked green and allowed to ripen slowly in

storage rooms.

The lime tree is restricted even more than the lemon by

climatic requirements. It is grown principally in some of

the Lesser Antilles and only to a limited extent in subtropical

regions. The juice makes a refreshing drink.

The citron tree has long been cultivated in warm parts

of Europe for its decorative appearance. The fruit is like a

large, rough lemon, and is valuable for its thick, tender rind.

Candied citron peel is exported from the western Mediter-

ranean region.

The grapefruit has become important only since the

beginning of the twentieth century. The large, yellow fruit

hangs from the tree in heavy clusters and this resemblance

to grape clusters is said to account for its name. This fruit,

recently brought to perfection, is the product of the newer

citrus fruit regions, rather than of the older Mediterranean

countries. It is grown in Florida, southern Texas, and

California, and in South Africa.

Other Subtropical Fruits. The fig and olive stand

drought remarkably well and flourish in Mediterranean lands

even without irrigation. They are native to Asia Minor
and adjoining regions. Their early importance is shown

by the frequent mention of them in the Bible. In remote

ages they were introduced into the Mediterranean regions of

Europe, where they thrive particularly well. They are now
grown in the subtropical regions of the newly settled lands,

especially in the state of California.

The fig is an important article of food in western Asia

and southern Europe. The dried figs of commerce come
chiefly from a district near Smyrna, where preparing and
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packing figs constitutes one of the leading industries. The
production of figs in southern California has progressed

rapidly.

The olive tree is highly characteristic of southern Europe

and other Mediterranean lands. It is grown extensively in

rugged, unirrigated areas, which are not suitable for other

crops. In modern times the olive tree has been introduced

into all regions where the climate is suitable, e.g., the south-

western United States, especially California, and South

Australia. These new lands produce olives suitable for

table use, but it is the Mediterranean region, the ancient

home of the olive, which still furnishes the chief supplies of

oil. The people of southern Europe use olive oil for such

purposes as we use butter and other animal fats. Spain is

the chief producer and exporter of olive oil. It is also

important in Italy, Greece, Portugal, Turkey and northern

Africa.

Olive trees attain the remarkable age of six or seven

centuries. They seldom exceed thirty feet in height, but

the trunks attain a great girth with increasing age. The
leaves, which are usually small, narrow, and thick, are

evergreen, of a dull green colour above and light grey below.

Palmaceous Fruits. The date palm suggests to us

stories of the desert, where caravans journeying across

stretches of burning sand, find rest at some welcome oasis.

Dry, hot weather is necessary to mature the fruit, but the

roots of the tree require constant moisture. From earliest

times the date palm has flourished wherever there is sufficient

ground water in the desert regions of North Africa, Arabia,

and Persia. It is of great importance along the rivers of

Iraq towards the Persian Gulf, and large quantities of dates

are exported through the port of Basra. It has been success-

fully introduced into south-eastern California and southern
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Arizona, but most of the dates used in the United States

are imported.

The coconut palm is worthy of mention, although there

is not space to deal with other varieties of nuts. This

graceful palm, which adorns the shores of most tropical seas,

has been the means of increasing commerce and improving

civilization in many remote islands. For years the planting

of coconut groves in the tropics has been a regular industry.

The most extensive plantations are in the Philippine Islands,

the East Indies, Malaya, and Ceylon.

The coconut is used for food and drink by the natives

of tropical regions, and the leaves serve to thatch their

humble dwellings. The fibrous husk surrounding the shell

is used in the manufacture of mats and rope. Dried coconut

meat, or copra, is imported in large quantities by the industrial
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nations of the temperate zone. From it coconut oil is

obtained, which is used in the manufacture of margarine and

soap. Coconut meat carefully dried and shredded is used in

cakes and confectionery.

Vine Fruits

The grape
,
which is small and sour when allowed to grow

wild, is greatly improved by pruning and training the vine,

and was, in all probability, the first fruit to be cultivated.

Although the vine is not harmed by severe winter weather,

a long, bright summer season is necessary to ripen the

fruit. Hence the grape may be classed as a tender fruit,

belonging chiefly to the subtropical fruit region, and extending

into the warmer parts of the temperate region.

The Old World or European species is the oldest known
and most extensively cultivated. The Mediterranean coun-

tries of Europe have long produced abundantly, and as far

north as the Rhine district of Germany viticulture is success-

ful. The grape crop is one of the mainstays of prosperity in

Algeria. The European grape was introduced into California

by the Spaniards and that state now produces approximately

ninety per cent, of the commercial grape crop of the United

States. The grape industry of the eastern states has been

developed from native vines. In Canada cultivation is

confined mainly to the Niagara Peninsula. Grapes are also

grown in Australia, especially in South Australia and Victoria,

and in South Africa, northern Argentina, and central Chile.

Grapes, more than any other fruit, yield valuable

commercial products. Ever since the beginning of recorded

history wine has been made by fermenting the juice of grapes.

In European countries the bulk of the crop is used for that

purpose. Conditions of soil and climate make it possible for

France to lead in both the quantity and quality of wine

produced. In spite of this, France imports a great deal of
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wine and is the principal market for the large exports of

Algeria. Italy, Spain, and Portugal also produce famous

brands of wine. In Greece, too, and even in Austria,

Hungary, Switzerland, and the Rhine Valley wine is commonly

used and may be considered the national drink.

Raisins are obtained by drying in the sun certain varieties

of sweet grapes. If the ripe grapes are simply left on the

vines they become raisins, but usually the process is hastened

by cutting off the clusters and spreading them on shallow

trays or heavy paper to dry. Most of the work of preparing

raisins for market is done by machinery, which performs

such operations as stemming, removing seeds, and filling

packages. The Mediterranean type of climate is required

for ripening and drying the fruit. The localization of the

industry further depends upon ease of irrigation. Excellent

conditions are found in the San Joaquin Valley of California,

which produces more raisins than any other region in the

world .

1 Mediterranean production centres chiefly in southern

Spain, Greece, and Asia Minor, near Smyrna. In Australia,

too, the production and export of raisins is important.

Currants are dried grapes of a small, very sweet variety.

They were first exported from the city of Corinth in Greece,

which accounts for the name. Large vineyards of this

fruit are cultivated in Greece and more particularly the

Greek Islands. Currant grapes have been successfully

introduced into other regions with the Mediterranean climate,

and Australia exports currants as well as raisins.

Small Fruits

The smaller fruits generally find a ready market in

nearby towns and cities, although in these days of rapid

transportation and excellent refrigeration service large quanti-

ties are also shipped long distances. Strawberries are the

Source: College Geography by Case and Bergsmark.
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most extensively grown of all small fruits in North America.

Currants and gooseberries are firmer and more suitable for

shipment, but they are less in demand than the more perish-

able fruits.

The strawberry is native to countries in the north tem-

perate zone and to Chile in South America. It thrives

throughout practically all of the United States and in every

province of Canada. Indeed, the strawberry probably

flourishes throughout a wider zone than any other fruit,

because its habit of growing close to the ground affords it

easy protection from cold, while its short period of growth

allows it to mature in the cool season of subtropical regions.

Raspberries and other brambles grow wild in fields and

woodlands in the north temperate zone. As cultivated

fruits they flourish best in localities which are cool and moist.

Red raspberries require prompt and careful handling for

market, as they crush easily and spoil quickly. They make
an excellent dessert fruit, but their season is rather short.

Black-cap raspberries are native to North America only.

The blackberry is larger than the raspberry and is more
solid, as it retains its conical receptacle when picked. It

grows wild in the north temperate region of both the Old and

New World, but only the American variety has been culti-

vated. It is one of the most profitable of small fruits, as it

generally has a higher yield than other members of the

bramble family.

Other bush-fruits are currants and gooseberries
,
huckle-

berries and blueberries
,
which are all native to cool regions of

the north temperate zone. Currants and gooseberries have

been grown in gardens for centuries. Blueberries and

huckleberries, on the other hand, are not cultivated to any

extent, but are gathered from areas where they grow wild.

Cranberries grow wild in cool marsh lands in Europe,

Canada, and the northern United States. They are cultivated
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most extensively in Massachusetts, New Jersey, and

Wisconsin. The chief essential in cultivating a cranberry

bog is to have a satisfactory system of ditches, so that the

land can be flooded when necessary and drained at other

times. The cranberry is a small evergreen bush with trailing

branches. The name was originally craneberry, because it

was thought that the partly opened flower on its slender

stem resembled the head and neck of a crane.

Herbaceous Fruits

The banana is a tropical plant native to India and

southern China. Its spread to other lands was probably

begun by traders of the early Christian era. It is now
grown in practically all wet tropical regions. The countries

bordering the Caribbean Sea (Central America, Colombia,

and parts of the West Indies) are the principal source of

supply in the world’s banana trade. The United States

and Western Europe are the principal importers. The
Canary Islands help supply the European market. Bananas

are the leading fruit grown in Queensland, Australia.

The banana plant grows to a height of from fifteen to

thirty feet. Extremely large, long leaves spread out from

the top, giving it a graceful, palm-like appearance. The
plant is not a tree, although it is often called one, for there

is no wood in it. Each plant bears only a single bunch of

bananas, which hangs with the fruit pointing upward in the

opposite way to which it is usually hung in a store. When
the fruit is harvested the plant is cut down. After a planta-

tion is started new shoots grow up on all sides of each original

plant. Some of these are w*ell developed by the time the

fruit of the parent plant is ripe. Consequently, from a

single planting, production becomes practically continuous

over a period of several years.

Bananas are one of the fruits which are less palatable

when allowed to ripen fully on the tree. But even the green
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fruit is perishable and must be quickly transported from the

plantations to the ripening rooms of the wholesale dealers

in the United States, Canada, and Europe. After the bunch

is cut from the tree it is carried to the nearest road or tramway,

where it is loaded either on a pack mule or on one of the little

tram cars which are commonly used on plantations. In

(<Courtesy United Fruit Company)

Fig. 29. Unloading Bananas by Conveyers

Notice the endless chain of canvas pockets. Special freight cars, properly ventilated,
carry the fruit to inland cities. These cars are cooled in warm weather and heated in

cold weather. The soundness of the bananas we buy shows the extreme care with which
they are handled.

one of these ways the fruit is taken to the main railroad

which connects the producing region with an ocean port.

From the tropical port the bananas are shipped in steamers,

many of which are especially designed for the trade and

equipped with refrigerating machinery. The temperature
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of the hold is kept at about 57°F. throughout the voyage.

Fast-moving trains of refrigerator cars distribute the fruit

from the receiving port to all interior points of the importing

country. Recently, there has been a strong trend toward

boxing, that is, cutting the ripe “hands” off the stalk and

packing them in boxes for distribution from the wholesale

to the retail dealers. This system is practised in Europe

where the display of a bunch of bananas for sale is now a

thing of the past.

The plaintain is a variety of banana but has a much larger

fruit. It affords a reliable food supply for the natives of wet

tropical regions and requires a minimum amount of labour.

The fruit is picked green and cooked, or dried and made
into flour.

The pineapple originally grew wild in tropical America

but is now cultivated in tropical regions of both the eastern

and western hemispheres. Pineapples are second in value to

cane sugar among the agricultural products of Hawaii. The
great bulk of the Hawaiian crop is canned and shipped to the

United States. Fresh and canned pineapple are exported

from the West Indies and home-grown Florida fruit helps

supply the United States. British Malaya largely supplies

Great Britain with canned pineapple, which is shipped from

the busy island city of Singapore. The fruit is also grown

in the Azores and Canary Islands, in favourable parts of

Africa, and in Queensland, Australia.

The plant grows to a height of about three feet and has

long, stiff, sharply-pointed leaves with a single fruit in the

centre. It is necessary for the pickers to protect themselves

from the leaves by wearing heavy mittens and leather trousers,

or something equally suitable. The fruit which ripens on the

plant is much sweeter, more fragrant, and greatly superior

to that which is picked green for shipment.
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Vegetables

In the post-war period there has been a definite increase

in the consumption of fresh vegetables in Canada, the United

States, Great Britain, Germany, and other parts of western

and central Europe. Vegetables are beneficial, easily digested,

and essential to a well-balanced diet. As they grow quicklyand

readily and generally have a very high yield to the acre, the

consuming countries produce most of their own requirements.

Tropical countries, which export a variety of fruits, have

usually a small production of vegetables, although certain

kinds, such as sweet potatoes and yams, are grown. Palm
buds, which somewhat resemble cabbage, and bamboo shoots

partly take the place of green vegetables in the diet of the

people there.

Potatoes. The potato possesses some outstanding

characteristics which make it the most widely used vegetable

and the largest food crop in the world. Potatoes are easily

cultivated and yield well. They grow throughout a very

wide range from the tropics to the polar limits of agriculture,

but thrive best in a temperate climate with moderate rainfall.

The potato is an excellent food, valued for its starch. It

can be obtained at all seasons of the year, and, if properly

kept, is about as good at one time as at another.

The early Spanish explorers of South America found the

natives cultivating and using the potato for food. From
its original home in the Andes Mountains the potato was

first introduced into Europe about the middle of the sixteenth

century, but did not become a well-established article of

food in most European countries until a much later date.

Now, however, the great bulk of the world ’s immense potato

crop is grown in Europe. The reliance of the Irish upon

the potato crop is well known, and it is likewise the chief food

of the working people in northern Germany. Other uses
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Fig. 30. World Production of Potatoes
To which continent or continents is (i) potato production, (ii) trade, chiefly restricted?

made of potatoes in Germany are

for stock feed, industrial alcohol,

flour, and starch. The most pro-

ductive area in Europe centres

about Germany, includes the neigh-

bouring countries, particularly

Poland, and extends into Russia,

which has the largest acreage and,

in some years, the largest crop.

In North America the region

most suitable for potatoes consists

of a vast area, which begins with

the Maritime Provinces of Canada

and the north-eastern United States, surrounds the Great

Lakes, and extends northward to the Yukon. The yield in

Canada averages about 135 bushels to the acre and is higher

than in the United States and some European countries.

Potatoes are our principal vegetable export and go chiefly to

the United States and Cuba.

POTATO TRADE
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Market Gardening. The raising of vegetables in con-

siderable quantities for sale is called market gardening, or

truck farming. Always in the neighbourhood of large cities

there are districts devoted to this purpose. In densely

populated countries such as Germany, the Netherlands, Italy,

and China, market gardening is a common industry. In

America it is often carried on by foreign-born people, who
have been accustomed to doing this work in their own
country. Some of the produce is shipped by train, but in

many cases it is brought to the city market by the farmer in

his auto-truck.

Market gardening is not easy work, nor does it usually

bring large profits. Long hours of hard labour are necessary

for good crops, and considerable skill and business ability are

required to sell them to advantage. Many experienced

gardeners are able to make large returns in districts even where

competition is keen. The beginner, however, stands a much
better chance in the neighbourhood of towns and small cities

where competition is not severe.

Besides the gardens which are situated close to great

cities, other areas more distant from markets are also im-

portant. Districts where soil and climate are favourable

for producing early crops have a great advantage. They
must, however, be conveniently situated for shipping their

produce either by rail or water. The southern part of the

United States is thus able to supply fresh vegetables to the

northern markets during the early months of the year.

Among Canada ’s imports of fresh vegetables, tomatoes stand

first in value and lettuce second.

The farmers of the Netherlands make a specialty of

supplying perishable products to the great cities of neigh-

bouring countries. Much of the land is devoted to

horticulture and Dutch vegetables and flowers are on sale in

London the next morning after they are gathered. In the
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Riviera of southern France early vegetables are grown for the

city markets. Algeria and Tunis, likewise, take advantage

of their climate to supply fresh winter vegetables to northern

centres.

Fig. 32. Fruit and Vegetable Establishments in Canada
The canning industry has expanded greatly in the past few years. It provides the

grower with an enormously^extended market and the consumer with a variety of whole-
some and reasonably-priced food at all seasons. Notice the concentration of the canning
industry in the fruit and vegetable growing areas. See also Fig. 104.

Field Crops. In addition to being raised as garden crops,

vegetables are raised as field crops. They are planted in

greater quantities and given less care than garden grown

vegetables. These field crops are largely marketed to canning

factories, and include tomatoes, sweet corn, beans and

green peas.

Peas and beans belong to a large family known as the

pulses, which are important as human food in south-eastern

Asia. Because they have a high protein content, they are

valuable in the diet of people who have little meat. In

India the gram or chick-pea is grown extensively and the

seeds are eaten after they have been roasted or ground to meal.

The soy bean is prepared for food in various ways in China
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and Japan. It is the most important crop grown in

Manchukuo (Manchuria) . Soy beans have become important

in world trade because of the increased demand for vegetable

fats and for oil-cakes for livestock.

Classification of Vegetables. Vegetables may be divided

into two main groups, according to their susceptibility to

frost. Plants which require hot weather and are injured or

killed by light frosts are classed as “tender.” They should

not be planted in the open ground until all danger of frost

is past. Plants which are “hardy” withstand light frosts

and some of them even severe winter weather.

Tender vegetable plants include corn, tomatoes,

cucumbers, squashes, pumpkins, beans, red peppers, and

sweet potatoes. These plants are all natives of hot climates,

chiefly of tropical America. Their cultivation has been

extended northward and southward and their quality im-

proved. Sweet corn thrives better in the short, hot

summers of southern Ontario and the northern United

States than it does farther south. Tomatoes are grown in

all temperate regions, but most abundantly in the United

States, where they are canned extensively.

Hardy vegetable plants include potatoes, peas, onions,

turnips and other root crops, cabbage and related plants,

spinach, lettuce, celery, and asparagus. With the exception

of the potato, these are all native to parts of Europe or Asia.

Root crops and cabbage may be kept in excellent condition

throughout the winter, if carefully stored in a cool, dark,

well ventilated cellar. Onions should be kept in a place

that is dry as well as cool.

Questions

1. (a) Name the three fruit zones, (b) Name the principal varieties of

fruits grown in each zone.

2. (a) What districts of Canada lead in fruit production? (b) In what
provinces is fruit not grown on a commercial scale?
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3. (a) Ascertain the total value of Canada’s fruit exports, (b) What fruit

is our outstanding export and what is the chief market for it?

(See “The Canada Year Book.”)

4. (a) Ascertain the total value of Canada’s fruit imports, (b) Name the
five leading fruits imported and note the chief source of supply in

each case.

5. What is the chief exporting region for each of the following fruits

—

oranges, lemons, grapefruit, figs, dates, currants (dried), bananas?

6. (a) Tell which fruits best stand shipment, and which require very
careful handling, (b) Which fruits are improved by picking
green, and which are harmed? (c) Which fruits are shipped as

dried fruits?

7. What and where are the principal fruits grown in Australia?

8. Why are vegetables not important in international trade?

9. Why is the potato the most widely used vegetable in the world?

10. Visit your local market and find out how the vegetables are brought
to it.

11. Discuss the localization of the commercial production of vegetables
and illustrate by references to the United States and Europe.



CHAPTER X

SUGAR

History. The original home of the sugar cane was

probably India. Early in the Middle Ages the Arabs carried

the cultivation of the cane west into Egypt, Sicily, and

southern Spain, but it was not until the time of the Crusades

that sugar became generally known to the people of Western

Europe. In the early part of the sixteenth century it was

introduced by the Spaniards into the West Indies, where it

has flourished remarkably well ever since. The rich

production of sugar and spices has been one of the reasons

for European colonization of the tropics.

The sugar beet first became important early in the

nineteenth century, when Napoleon established its cultivation

in France. Yearly production so increased during the last

half of the century, that, at its close, the world’s output of

beet sugar was much greater than that of cane sugar. This

was, however, but a temporary condition, for cane sugar

has since regained first place.

Sugar Beet versus Sugar Cane. The sugar beet

presents a marked contrast to the sugar cane. The beet is

raised in the temperate regions, close to the great sugar

markets of the world. Thus, beet sugar has the advantage

of smaller transportation costs. Sugar beets are grown in

countries which have their own capital and machinery as

well as an efficient type of labour for carrying on the industry.

By-products add considerably to the value of the crop. The
leafy tops make excellent feed for farm animals. The pulp

and molasses, which are left from the manufacture of sugar,

are also used for feeding animals or the molasses may be used

for making alcohol.

136
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On the other hand, the sugar cane is a native of the

tropics and has in its favour easier culture and a much higher

yield of sugar per acre. There is usually an abundance of

cheap native labour to do the work, which is heaviest in the

harvest season. After the juice is pressed out, the crushed

cane, known as bagasse, is used as fuel in the furnaces of

the sugar mills. Cane molasses is used similarly to beet

molasses and also for human food.

From a purely geographical viewpoint the sugar cane

has the advantage. However, nations of the temperate

zone, wishing to be self-reliant and to promote useful occupa-

tions at home, have encouraged the growth of sugar beets

by bounties and protective tariffs. At present the indications

are that, while the progress of the beet sugar industry is likely

to be substantial, it is unlikely that it will ever again surpass

its rival, cane sugar.

Sugar Cane. Sugar cane is essentially a tropical

plant although its cultivation has been extended to subtropical

regions. It requires fertile and well drained soil, a hot

climate with ample sunshine, and a plentiful supply of

water. In countries in which rainfall is insufficient, it is

frequently grown under irrigation. The age at which cane

is harvested for milling varies from about nine months in

subtropical countries to as much as eighteen to twenty-four

months in tropical countries.

Sugar cane is grown extensively on large plantations

owned or controlled by operators of sugar factories. The
work is done by natives and directed by overseers, who are

either white men or trained natives. Another system is

where tenants have charge of specified areas of plantations

or farms. “Tenant planters,” as they are called, share the

crops with the owners of the land. This system is common
in Cuba. Less commonly, the planter actually owns the

land and sells cane to the sugar company.
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Like the corn and bamboo, the sugar canei s a member
of the grass family. The stalks are jointed and usually

pithy in the centre. They grow thickly crowded together

and attain a height of ten feet or more. Large, long leaves

grow from the joints but most of these along the stalk drop

off before the cane is thoroughly ripened, leaving a heavy

top of leaves, like a feather duster.

Sugar cane is grown by planting the stalks. In some

countries short sections of the cane are thrust into the soil.

More commonly, perhaps, whole stalks or sections of stalks

are placed lengthwise in furrows. At £ach joint is a bud or

eye, which sprouts when the cane is planted in warm, moist

ground. The roots left in the ground after each harvesting

send up new plants called “ratoons.” In rich, young soil,

ratoon crops may be grown many times in succession. In

the eastern end of Cuba ten or more ratoon crops are grown.

Ratoon crops sometimes yield even better than the plant

crop, but sooner or later they become unprofitable.

Manufacture of Cane Sugar. Practically all of the

cane crop is harvested by hand although numerous machines

have been designed for the purpose. The cane is cut close

to the ground and the green top and leaves are cut off. The

stalks are loaded into oxcarts and hauled to a railway or

directly to a mill or central. The picturesque and seemingly

primitive harvest scene forms a striking contrast to the

modern type of tropical raw sugar mill, which is very large

and filled with ponderous machinery.

At the mill the stalks are conveyed automatically to

crushers which tear the cane to shreds and pass it on to

pressure rollers. By the time the cane has passed through

all the rollers the juice is practically all pressed out. The

juice is put through some clarifying processes, after which
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it is boiled down 1
until crystals form in the thick syrup.

The brown sticky mass is separated into raw sugar and

molasses by means of centrifugal machines. The essential

part of this machine is a large cylindrical basket with screen

sides. The basket is rotated very rapidly causing the molasses

to pass through the screen to an outer receptacle, while the

crystallized raw sugar remains inside. This raw sugar is

brown in colour and has considerable molasses adhering to it.

It is packed in coarse bags and large quantities are shipped

to other countries for refining .

2

Refining. At the refinery the molasses is washed from

the raw sugar, which is then dissolved in hot water. The
liquid is passed through a filtration process in which all

cloudiness is removed. However, it still has a pronounced

colour and contains dissolved impurities. To remove both

colour and soluble impurities, the liquid is filtered through

bone charcoal in most of the world’s cane sugar refineries.

It is then boiled
1
to crystallization and spun in centrifugal

machines, similar to the raw sugar centrifugals. There the

syrup is separated from the crystals and the latter are washed

with water. The sugar is dried in large, cylindrical iron

drums known as “granulators. ’’ Sparkling, white, and clean,

the sugar finally flows into large bins or directly to barrel

packing equipment, bag filling machines, or small package

machines.

Powdered, icing, and lump sugars are made from

granulated sugar by either grinding, or moulding and pressing

the sugar, as the case may be. Brown or yellow sugar is made
from the molasses washed from the raw sugar. It is refined

1The juice is boiled in “vacuum pans,” that is, under reduced pressure
and therefore at a relatively low temperature. This serves both to hasten
evaporation and prevent caramelization.

2 In producing countries, white granulated sugar is frequently made
direct, by suitable modifications of clarification processes, in lieu of making
raw sugar and subsequently refining it.
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in practically the same way as the granulated sugar. The soft,

irregular grains retain a small amount of the syrup which pro-

duces the yellow colour and very palatable molasses flavour.

Sugar Beet. The sugar beet is cultivated for the

sugar contained in its large light-coloured root. The beets

now grown have a much higher sugar content than that of

the original plants. German scientists were the first to

effect important improvements by carefully selecting the

beets used to produce seed. Sugar beets require lime in

the soil which should be deep, fertile, loamy, and well-drained.

The crop does best where summers of moderate heat and

rainfall are followed by dry autumn weather. Irrigation is

practised successfully in some regions.

The growing of sugar beets requires very thorough

cultivation and involves much hand labour. Machinery

drawn by horses or tractors is used for preparing the ground,

for planting the seed, and for later cultivation, but the

young plants must be weeded and thinned by hand. Men,
women, and children work together in the beet fields of

continental Europe, but in Canada and the United States

children are not usually employed. Harvesting begins in

September and continues until November or December.

The beets are loosened and raised in the soil by an implement

called a '‘lifter.” They are then pulled out and topped

by hand. Topping consists of cutting off the crown of

the beet together with the leaves, by means of a beet knife.

After the beets are topped they are thrown into piles from

which they are loaded into wagons or trucks. They may be

hauled directly to the factory or reloaded into box cars for

furtherance by rail. If the piles of beets are to be left

in the field for any length of time, they should be covered

with beet tops or soil to prevent shrinkage.

Manufacture of Beet Sugar. At the factory the beets

are thoroughly washed, then cut into small strips, called
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“cossettes, ” a handful of which resembles a salad. The

sugar is soaked out of these with hot water in large tanks

or diffusion cells.

The manufacture of beet sugar follows the same general

principles but differs in some details from the manufacture

of cane sugar. In North America the practice is to carry the

manufacture of beet sugar right through to the final stage in

the one plant. In European countries raw beet sugar is

usually made first and this is sent to refineries. Germany,

for example, has about twenty refineries for the raw beet

sugar produced in some two hundred factories. In European

countries bone char filters are used for refining beet sugar.

This is not part of the process in North America but instead

the juice is treated with sulphur dioxide and filtered. Refined

beet sugar does not differ either chemically or physically

from refined cane sugar. However, the molasses has an

unpleasant flavour and brown sugar is not made from sugar

beets, on this continent, at least.

Exports of Cane Sugar. Regions producing raw cane

sugar for export are islands and coastal lowlands within the

hot belt which have ready access to the sea. Raw sugar

forms the major part of Cuba’s total exports. A large part

of the Cuban crop is marketed in the United States. Because

cane is grown so extensively, Cuba is obliged to import large

quantities of foodstuffs in exchange for her sugar. Sugar

is also the leading export of Java. Because of the abundance

of labour and scarcity of land in Java intensive agriculture is

practised. Sugar cane is grown in rotation with other crops

and not continued on the same land a second year. A very

high yield to the acre is obtained from the plant crop. Sugar

from Java goes principally to Asiatic markets.

Sugar cane is the most important crop of the Hawaiian

Islands and there, too, the yield is particularly high. The
United States imports sugar duty free from the Hawaiian
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Each large dot indicates one per cent, of the world production and each small dot
an amount less than one per cent. Because sugar is derived from two plants, one native
to the tropics and the other to the temperate zones, it is produced throughout a wide
range of latitude and in many countries.

Islands, Puerto Rico and the

Philippine Islands. Other regions

which have a surplus of cane sugar

for export are the Dominican

Republic, British Guiana, Peru,

Taiwan, Queensland (Australia),

the Fiji Islands, Natal (Union of

South Africa), and the island of

Mauritius. Considerable cane is

grown on the east coast of Brazil

and in Argentina but the exports of

these countries are very small.

Production and Exports of Beet Sugar. Beet sugar

is produced in smaller quantities and is much less important

SUGAR TRADE
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in international trade than cane sugar. Sugar beets are

grown throughout the continent of Europe but principally

in an irregular belt extending from northern France into

Soviet Russia. The trade in beet sugar is largely domestic

but Czechoslovakia, Poland, and Germany have a considerable

surplus for export to other European countries. Outside of

Europe, the United States is the only country with a large

production of sugar beets. The United States crop is grown

principally on irrigated lands of the west and in Michigan

and other North Central States.

Sugar Importing Countries. The principal regions

importing sugar are: (1) the United States, and to a lesser

extent, Canada, (2) Western Europe, particularly the United

Kingdom, and (3) India, China, and Japan. The United

States, which leads the world in sugar consumption, imports

large quantities of raw cane sugar from Cuba, Puerto Rico,

Hawaii, and the Philippine Islands. Domestic production

of sugar in the United States amounts to about one-quarter

of her requirements. Most of this is derived from sugar

beets although a considerable amount of cane is grown,

chiefly in Louisiana. Canada imports raw cane sugar mostly

from British possessions. The United Kingdom is the second

great importer of sugar. Her imports come from many
sources but at present consist chiefly of cane sugar. There

is a substantial production of beet sugar in the United

Kingdom, which partly supplies domestic requirements.

In India an enormous quantity of cane sugar is produced,

most of which is consumed in an unrefined state within the

country. In addition, India imports sugar from Java.

However, as India is now the leading producer of sugar and
is gradually establishing modern factories for manufacturing

refined sugar, her imports will likely decrease in the future.

Although cane is grown in southern China and even in Japan
proper, these countries are large importers. Taiwan, a
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Japanese possession, ships large quantities of sugar to Japan
proper. However, Oriental people use far less sugar per

capita than the people of the United States, Australia,

Canada, and Great Britain.

(From Colby-Foster: Economic Geography for Secondary Schools. Courtesy
Dr. Charles C. Colby and Ginn &* Company)

Fig. 35 . Cane Sugar Refineries and Beet Sugar Factories in the
United States and Canada

Inset shows western end of Southern Ontario. Raw cane sugar is refined at large

plants located in centres which are ocean ports and thus receive the raw sugar at minimum
transportation costs. What cities in the United States and Canada refine cane sugar?
In England large refineries are located in London and Liverpool. In North America
refined beet sugar is made at factories located in areas where beets are grown. Name and
definitely locate these areas.

The Sugar Industry of Canada. Sugar beets are

grown in Southern Ontario and Southern Manitoba, and on

irrigated areas in Southern Alberta. Beet sugar factories are

located at Chatham and Wallaceburg in Kent County,

Ontario, at Winnipeg, Manitoba, and at Raymond and

Picture Butte, near Lethbridge, Alberta. However, Canada
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depends chiefly upon imports of raw cane sugar. There

are six cane sugar refineries in the Dominion. These are

located at Dartmouth, Saint John, Montreal (which has

two), Toronto and Vancouver.

Questions

1. Trace the spread of the sugar cane from its original home in India.

2. Discuss the rivalry between cane and beet sugar. What advantages
are enjoyed by each? Which is now in the lead?

3. Describe the methods of growing and harvesting (i) sugar cane,

(ii) sugar beets.

4. Outline the chief steps in the manufacture of cane sugar, (i) in the
country where grown, (ii) in the country where consumed.

5. How does the manufacture of beet sugar in North America differ from
its manufacture in Europe?

6. Name the chief countries producing (i) cane sugar, (ii) beet sugar.

Locate these on a map of the world.

7. From the above list, select the countries which are the principal

exporters.

8. Discuss the sugar situation as regards production and import trade
of (i) Canada, (ii) United States, (iii) United Kingdom, (iv) India.
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BEVERAGES, SPICES, AND TOBACCO

Tea

History. The original home of the tea plant was the

monsoon region of south-eastern Asia. Early in the seven-

teenth century Dutch adventurers on their return from the

East introduced tea drinking into Europe. By the middle

of the century the new beverage made its appearance in

England, but for many years it was a luxury possible only for

the wealthy. As its use increased, the British commenced
to establish tea plantations in India, where the plant had

long grown wild. The immense quantities of tea consumed

annually by the English-speaking peoples of the British

Empire account for the great extension of plantations in

India and Ceylon during the past century.

Description and Cultivation. The tea plant is a bushy

shrub, which is usually kept pruned to a height of three or four

feet. If allowed to grow, however, it attains the size of a

small tree. The fully grown trees produce seeds, which are

planted in nurseries when new trees are desired. The young

trees are transplanted to plantations, where moisture is

abundant and the soil well-drained. When about three

years old the plants begin to yield, and may continue to do

so for a period of fifty years. The leaves contain an oil which

to a great extent imparts to tea its characteristic flavour.

Preparation for Market. In all countries the leaves are

plucked by hand. For the best grades of tea the bud and

two upper, youngest leaves are usually taken, but some of

the older leaves further down on the plant are also commonly
used.

In India and Ceylon, where the methods are most

scientific, the subsequent work is done by machinery. Large

146
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(<Courtesy Salada Tea Company of Canada, Limited)

Fig. 36 . Native Woman Plucking Tea
The leaves for different grades are shown at the left-hand side.

basketfuls of leaves are taken into the factory and spread

out on canvas shelves or wire or bamboo trays for about a day.

In this process which is called withering, the leaves wilt and

become soft and pliable. They are then rolled in a machine

which gives them a curl or twist and also breaks the cells,

allowing the juices to mix and come to the surface. If

black tea is desired, the leaves are spread in a moist room for

a few hours until they change from green to a copper colour.

In making green tea this process, which is called fermenting,

is omitted. The leaves are dried in a current of hot air, and

are then sifted through a series of moving sieves. After

grading, the tea is again heated and, while still warm, is

packed and tightly sealed in metal-lined chests. As a rule

teas are blended in the consuming countries.

In China much simpler methods of manufacture are
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practised, and hand labour is employed to a much greater

extent.

Sources of Supply. Tea has its greatest growth in a hot,

rainy climate. The well-drained soil of hillsides is especially

suitable. The best teas come from the higher altitudes where
j

growth is not so abundant and quality is correspondingly ]

superior. Because tea must be picked by hand it can be

grown only where labour is abundant and cheap. Conse- \

quently, south-eastern Asia produces practically all the tea (

in the world.

TEA TRADE

Fig. 38.

Because of the particularly high percentages of tea and coffee exported, these graphs also
indicate the importance of the producing countries.

India and Ceylon lead in the production of tea for export,

because of the methods of cultivation and manufacture

introduced by the British. The bulk of the crop is black tea.

China was formerly the leader, but has not kept pace with

up-to-date methods. Another factor in China’s loss of

leadership is the decided preference of British peoples for the

flavour characteristic in Ceylon and Indian teas. Other

producers of tea are Japan, Taiwan, Java and Sumatra.

Japan makes large shipments of green tea to the North

American market.
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Tea Consumption. The peoples of China, Japan and

Tibet use large amounts of tea. The first two supply their

own needs, while Tibet imports large quantities of “brick”

tea from China. This is an inferior kind of tea made up of

coarse leaves and twigs pressed into blocks.

The English-speaking peoples of the British Empire are

the greatest importers of tea. The partiality of the British

for this beverage is well known, and it is very popular in

Australia, New Zealand and Canada. These countries are

supplied principally with black tea from India and Ceylon.

Some of the tea imported into Canada comes through the

United Kingdom.

The United States imports large quantities of tea,

although the drink is not such a favourite with them as it is

with us. The U.S.S.R. and the Netherlands also use tea but

most European nations drink comparatively little of it.

Minor Teas. “Mate,” or Paraguay tea, is obtained

from the leaves of a species of South American holly. This

plant is common in Paraguay and southern Brazil, and the

drink is very popular in South America.

Coffee

History. The original home of the coffee plant was in

Ethiopia (Abyssinia). From there it was introduced into

Arabia, and from the latter country the use of coffee as a

beverage spread to Constantinople, then to Venice and to

western Europe. About the middle of the seventeenth

century coffee houses were first opened in England. By the

time of Queen Anne they had become firmly established as a

social institution, and were frequented by men of letters and
other prominent people.

Toward the close of the seventeenth century coffee was
planted in Java by the Dutch, and a thriving industry grew
up there. A few years later it was introduced into the
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West Indies, and from there its cultivation was extended to

the tropical parts of North and South America.

Cultivation and Description. The coffee plant thrives at

from 1,000 to 4,000 feet above sea level, on well-watered

slopes situated within or very near the tropics. Like

tea it is grown on plantations, and may be started

directly from the seed or transplanted from nurseries. The
young seedlings and, less commonly, the mature trees are

given the protection of shade. This is accomplished by
growing corn, bananas, etc., between the rows. When two

or three years of age the plants begin to bear, but a full crop

is not produced until the fifth or sixth year. They may
continue to bear for thirty or forty years.

Although there are many varieties of coffee plants, only

two or three are cultivated to any extent. The Arabian

variety is one of the world’s common coffee plants. It

is an evergreen shrub which naturally grows to a height of

eighteen or twenty feet. In order that it may yield the best

possible fruit and that picking may be easy, it is kept much
smaller by pruning. The shrub at blossom time is a mass of

beautiful, fragrant, white flowers, and these later develop

into dark red fruits, which resemble cherries in appearance.

Inside the fleshy part of the fruit are two hard, tough,

greenish-gray seeds, enclosed in a thin, papery coat, called

the “parchment.” These seeds are the coffee beans of

commerce.

The Liberian variety is much larger and more robust

than the Arabian, and yields a very heavy crop. However,

the coffee obtained from it is not so pleasant to the taste, and

therefore it is not nearly so extensively raised as the other.

A very hardy species, called “Robusta, ” is native to the

Congo region and is commonly grown in Java.

Preparation for Market. The fruit is picked by hand

or shaken down from the tree. Where modern methods are
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practised it is first placed in a tank of water. There the

light, imperfect fruits float, while the ripe, heavy ones sink to

the bottom. The latter are carried away by water flowing

through pipes to the pulping machine, which squeezes the

fleshy part to a pulp. This pulp is removed from the seeds

in another tank of water. The parchment is then thoroughly

cleaned and dried, after which it is broken by rollers and

removed by winnowing. The seeds are passed over a sieve,

equipped with meshes of increasing size, and are thus

separated into different grades. The coffee is finally packed

in bags and shipped to other countries. Blending, roasting,

and grinding are performed in the consuming country, and are

preferably postponed until shortly before the coffee is to be

used.

Sources of Supply. Coffee, like tea, thrives in well-

drained soil located in a damp, hot climate. It is, however,

more strictly a tropical product than tea, and its distribution

is therefore more limited. Like tea, it can be grown only

where labour is abundant and cheap. Generally speaking,

coffee is grown for export, and its production is concentrated

in a number of rather small areas convenient to seaports.

The greater part of all the coffee exported comes from

districts near Sao Paulo and Rio de Janeiro in Brazil. Other

parts of tropical America, including the West Indies, are also

important sources. In the eastern hemisphere coffee is

grown in the Dutch East Indies, especially in Java, and in

British India. It is a promising crop in Kenya and other

parts of British East Africa.

Coffee Consumption. Although the Netherlands has a

larger per capita consumption, the real leader is the United

States, which uses about half the world’s exports. About
two pounds out of every three used in that country come
from Brazil, and a large amount is also imported from

Colombia. Most of the nations of Western Europe drink
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much more coffee than tea. But the people of the United

Kingdom, Australia, and New Zealand drink much larger

quantities of tea than of coffee. Even in Canada, which

has partly acquired the coffee habit of her neighbour, tea is a

much more popular beverage. Canada’s imports of coffee

come chiefly from Jamaica, British East Africa, Brazil, and

Colombia.

Cocoa and Chocolate

History. Cocoa and chocolate are obtained from the

seeds of the cacao tree, which is native to tropical America.

Long before the arrival of the Spaniards, the Indians of

Mexico used chocolate as a beverage and the cacao seeds or

beans as a form of currency. The Spanish conquerors

recognized the value of the new beverage and introduced it

into their own country early in the sixteenth century. From
Spain the use of chocolate spread to neighbouring countries,

and reached England in the time of Cromwell, at about the

same time as tea and coffee. It soon became a very fashion-

able beverage in Europe, and to-day its popularity and that

of cocoa are greater than ever. The cultivation of the cacao

tree has been very successfully introduced during recent

years into tropical parts of the eastern hemisphere.

Cultivation and Description. The cacao tree attains its

greatest growth within fifteen degrees of the equator and at

elevations of less than 2,000 feet above sea level. It requires

a hot tropical climate, abundant rainfall, well-drained soil,

and protection from wind. The young plants require shade

during the early stages of growth, and even the mature

cacao trees are given the permanent protection of shade

trees. It is grown extensively as a plantation product and

also on native holdings.

The ordinary cacao tree is an evergreen about twenty-

five feet in height. It begins to bear about the fifth year
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Fig. 40 . Cacao Tree and Pods

The pods grow from the trunk and larger branches to which they are attached by short
stalks. The inset shows the arrangement of the beans in the pod.

and continues to do so for about twenty-five years. The
fruits are large pods somewhat resembling small cucumbers

in shape. The outer coat of the fruit is a thick, hard,

leathery rind, purplish-yellow in colour. Inside this, em-

bedded in a slimy pulp, are a large number of seeds. These

are the cacao beans from which are made the cocoa and

chocolate of commerce.

Preparation for Market. The fruits are Carefully picked,

cut open, and the beans and surrounding pulp extracted.

The first stage is fermentation, which destroys the pulp and
causes some of the bitter flavour of the bean to be lost. This

is followed by drying, either in the sun or by artificial means.

The beans are then shipped to foreign countries where

subsequent operations are carried on. Roasting further
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improves the flavour of the bean, and also serves to make the

shell brittle, so that it can be removed by crushing and

winnowing. The beans are ground to powder and subjected

to great pressure, which squeezes out much of the fatty oils,

known as cocoa-butter. The cake formed as a result of this

pressure is again pulverized and forms ordinary cocoa.

In the making of chocolate all the earlier operations are

the same and the beans are ground just as for cocoa, but the

cocoa-butter is not pressed out. To the pasty mass sugar

and flavouring materials are added.

Uses. Cocoa and chocolate possess a very high food

value in concentrated form. Because of this, edible chocolate

is much used by mountaineers and explorers who are exposed

to cold and fatigue. The cocoa-butter which is squeezed out

of the cocoa is very valuable com-

mercially. It is used as a constituent

of toilet soapsand ointments, and as

an ingredient in chocolate candy.

The United States, the United

Kingdom, and various countries of

Western Europe are the great

cacao consuming nations of the

world. In the United Kingdom it

is more popular as a beverage than

coffee, but much less so than tea.

Canadians drink less of it than they

do of either tea or coffee. In the

Dominion and the United States

its chief use is in confectionery.

Sources of Supply. The cacao tree requires greater heat

than does the coffee tree and is grown in lowland regions.

The chief source of supply is the Gold Coast region of West
Africa, which accounts for fully forty per cent, of the world

CACAO TRADE

The exporting countries are also
the chief producing countries. See
remarks under Figs. 37 and 38.
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output. Other important producers are Brazil, Ecuador, the

Dominican Republic, Trinidad and Tobago in America, and

Nigeria and the Ivory Coast in Africa.

Spices and Condiments

Spices are fragrant and pungent plant products which are

used chiefly to flavour foods. Their nutritive value is small,

but they aid digestion and render foods palatable. When
added in larger quantities they act as preservatives. Spices

were relatively much more important in the trade and

commerce of the Middle Ages than they are to-day. Modern
refrigeration was unknown in mediaeval Europe, and spices

alone made edible the poor and often half-spoiled food of that

time. The flavour of spices is due to the presence of fragrant

oils, which are concentrated in various parts of spice producing

plants. Thus it is that some spices come from the fruit and

others from the seed, flower bud, bark, leaf, or underground

stem.

Principal Spices. Pepper was one of the earliest spices

known and is to-day the most important. The pepper vine

is native to the Malabar Coast of southern India. This

district, Malaya, and the East Indies are the chief producers.

Pepper and mustard are the leading spices imported into

Canada.

Both black and white pepper are obtained from the

berries of a climbing shrub which, like the ivy, attaches itself

to tree trunks by means of claspers or modified roots. Black

pepper consists of the ground whole berries, but for white

pepper the outer dark coloured coating is removed before

grinding.

Red or cayenne pepper is obtained from plants of an

entirely different order, which are native to South America,

but are now widely cultivated. A species of this plant

produces the red peppers which are used in making chilli
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sauce. The ripened pods of several species are used in

making cayenne pepper. Paprika is a milder form of red

pepper.

Mustard will grow almost anywhere in the temperate

zones and is a common plant in the United States and
Canada. However, it attains its greatest perfection and

finest flavour in England and parts of the European mainland

where the air is extremely moist.

The two common species are black (or brown) and white

(or yellow) mustard, named from the colour of the seeds. The
black mustard is much the taller of the two plants and more

often appears as a weed. Both kinds are used in preparing the

mustard of commerce. The seeds, which are very small, are

ground and the material is sifted to remove the husks.

Mustard is widely used as a condiment and for medicinal

purposes.

Ginger is a tropical plant native to south-eastern Asia.

From Asia the cultivation of the ginger plant has been

extended to the West Indies, South America, and western

tropical Africa. Jamaica ginger is the finest in quality.

The ginger plant, which is reedlike and similar to the iris

in appearance, grows to a height of from three to four feet.

The part used is the underground stem. This is dug up,

washed and dried to give black ginger. If the skin is scraped

off before drying, the product is white ginger. Ginger is used

not only to season foods, but also to make ginger ale and

ginger beer. Preserved or candied ginger is a confection,

which comes chiefly from China. As a medicine ginger has a

soothing effect.

Cinnamon is native to the island of Ceylon. Its cultiva-

tion has been extended to other parts of the tropics, but

Ceylon remains outstanding in both the quantity and quality

of cinnamon produced. Cinnamon is obtained from an
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evergreen tree of the laurel family. The inner bark is peeled

off the younger branches. As this dries it curls into rolls or

quills, known as stick cinnamon.

Cassia is the bark of a tree closely related to the cinna-

mon tree. It is more plentiful than cinnamon, for which

it is often substituted, as the two spices are similar in flavour.

China is the chief producer.

Cloves are native to the Moluccas or Spice Islands of the

East Indies, from which their cultivation has been extended

to many other parts of the tropics. The islands of Zanzibar

and Pemba, near the east coast of equatorial Africa, are the

chief commercial sources. Cloves are the dried, unopened

flower buds of a bushy evergreen tree which grows to a

height of thirty feet or more. The spice is used chiefly in

cooking. Oil of cloves is used in perfumery and for medicinal

purposes.

Nutmeg and mace are both obtained from the nutmeg

tree, which, like the clove tree, is native to the Spice Islands

in the East Indies. The nutmeg tree is a beautiful, fragrant

evergreen, which grows to about the same height as the clove

tree. The fruit is about the size and shape of a pear. When
ripe it splits open, revealing a fibrous, scarlet-coloured

membrane, which surrounds the seed. After the fruit is

gathered, the fleshy husk is removed, and the membrane is

stripped off and dried to form the mace of commerce. The
seeds are thoroughly dried. Then the shells are cracked and

the kernels, the nutmegs with which we are familiar, are

picked out and sorted.

Allspice is a product of Jamaica and of other islands in

the West Indies. It owes its name to its taste, which is like

that of a mixture of cinnamon, cloves, and nutmeg. Allspice

is the dried, unripened berries of an evergreen tree which is
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related to the clove tree. It is also known as pimento and

Jamaica pepper.

Vanilla is a flavouring extract obtained from the pods

of a climbing tropical orchid, native to southern Mexico and

Central America. At the time of harvesting, the vanilla pod,

or bean as it is called, has neither an agreeable odour nor

flavour. These properties are subsequently developed in the

curing process. Mexican vanilla is considered to have the

finest flavour, but Madagascar is the world’s greatest producer I

and exporter. Because the vanilla plant is grown in only

limited sections of the world, there is not sufficient natural

vanilla to supply the market. Therefore, imitation or

artificial vanilla is a commonly used product. This is

produced synthetically from coal tar and from oil of cloves.
|

Canadian Spice Industry. Most of the spices used

in Canada are from Empire sources and come directly from

the country of origin. Mustard is imported ground, from

the United Kingdom, but with this exception the spices

imported into Canada are chiefly in the unground state.

A number of Canadian firms are engaged in the preparation

of spices. The unground spice is first put through a fanning

mill or sifter, to eliminate any undesirable matter. The
larger spices, such as nutmeg, ginger and cassia, are then put

through a breaker. The spice is next ground in mills, after

which it is sifted. Spices are sold to the public in bulk or in

small containers with perforated tops.

Tobacco

Tobacco is justifiably called “the weed” from the

appearance of the plant with its large, broad leaves on a thick,

central stem. It is native to the tropical and subtropical

parts of America. The leaves were smoked or otherwise used

by the Indians on solemn occasions, to ward off evil spirits or



Beverages, Spices and Tobacco 161

(Courtesy Canadian Government Motion Picture Bureau)

Fig. 42. Harvesting Tobacco in Ontario
What per cent, of the Canadian tobacco crop is grown in Ontario?

See The Canada Year Book.

bring good fortune. The primitive practice of medicine was

closely associated with religion and the Indian belief in the

medicinal properties of tobacco was accepted when smoking

was introduced into Spain, France, and England.

Tobacco is cultivated through a wide range of latitude

from the equator to southern Canada, Scotland, and northern

Poland and as far south as southern Rhodesia and the

Union of South Africa. It is likewise grown on a great

variety of soils, which, however, must be carefully fertilized

and well drained. In general, sandy soils are best. The
quality and value depend to a marked degree on the conditions

of soil and climate under which the plant is grown. Thus,

each important district produces a tobacco of certain well-

known characteristics, for example, the province of Pinar

del Rio in Cuba is noted for the production of excellent

cigar-leaf tobacco.
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Where the growing season is short, as in Canada, the

seed is sown in glass or canvas-covered beds or greenhouses,

and the plants are later set out in the field. In Canada,

transplanting by machine has practically replaced the older

method of transplanting by hand, except in a few localities.

When the tobacco is in a late bud stage, a few weeks before

it is ready to be harvested, the plants should be topped.

Breaking off the top or crown of the plant causes the lower

leaves to develop more fully. Lateral branches or suckers,

likewise, should be removed by hand before they become

large enough to retard the development of the leaves.

In harvesting tobacco, either the whole plant is cut, or,

for certain types, the leaves are picked as they ripen. A
common method for Burley and dark tobacco in Ontario

is to split the stalk from the top down to within a few inches

of the bottom. The plant is then cut off near the ground and

placed astride a stick. Another method is to spear the stalks

directly onto the stick or lath by means of a removable

metal “spearhead,” placed on the end of the lath. The sticks,

each carrying several plants, are arranged on the tier poles

of the curing barn. Tobacco to be flue-cured is harvested

by the picking or “priming” method, the leaves being

attached to the sticks by means of strings. There are many
types of tobacco depending upon the variety sown, conditions

of soil and climate, and method of curing or drying. Of the

varieties grown in Canada, the Burley, cigar, Quebec pipe,

and some of the dark tobacco are air-cured in the barns.

Flue-cured and most of the dark are cured in artificially-

heated barns.

Production and Trade. The United States is the leading

producer and exporter of tobacco. The bulk of the crop is

grown in the states of Kentucky, North Carolina, Tennessee,

and Virginia. The crop of India is probably nearly as great
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Each large dot indicates one per cent, of the world production and each small dot an
amount less than one per cent.

as that of the United States, but

is practically all required for

domestic use. Soviet Russia, China,

and Japan proper are also large

producers. The Dutch East Indies,

Greece, Turkey, Bulgaria, Brazil,

Cuba, and the Philippine Islands

are important exporters. Western
European countries and China are

the chief importers.

In Canada the production
Fig. 44. and manufacture of tobacco are

important industries. The greater

part of the crop is grown near Lake Erie, in the counties

of Norfolk, Oxford, Elgin, Kent, and Essex. It is also
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produced on both sides of the St. Lawrence River, near the

city of Montreal. A comparatively small amount is grown

in British Columbia. Quebec is the leading province in the

manufacture of tobacco, the principal items being cigarettes

and smoking tobacco. Foreign trade is chiefly in unmanu-
factured tobacco, which is exported from Canada to the

United Kingdom and imported into Canada from the

United States.

Questions

1. Briefly trace the history of tea.

2. Describe the harvesting and manufacturing operations. How does
green tea differ from black?

3. Briefly trace the history of coffee.

4. Describe the harvesting and manufacturing operations. How are

different grades of coffee obtained from the same tree?

5. Describe the steps in the manufacture of cocoa. How is cocoa-
butter made? How does chocolate differ from cocoa?

6. Name and locate on a map of the world five leading regions of produc-
tion for (i) tea, (ii) coffee, (iii) cacao.

.

7. Name the countries which are the chief consumers of (i) tea, (ii) coffee,

(iii) cocoa and chocolate.

8. From what sources does Canada import (i) tea, (ii) coffee, (iii) cocoa
and chocolate? (See The Canada Year Book.)

9. Locate on a map of the world the regions where spices are grown.
What do you notice about their climatic requirements? Name
one exception.

10. Make a collection of the unground spices. From what part of the
plant is each derived?

11. Discuss the Canadian spice industry.

12. (a) Where is tobacco grown in Canada? (b) Give the essential steps

in growing and harvesting the crop.
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Fig. 45. Map of South America



CHAPTER XII

LIVE STOCK, MEATS AND DAIRY PRODUCTS

Distribution of Live Stock

Cattle. A land provided with abundant natural grasses

and a moderate climate and healthful atmosphere offers the

best possibilities for cattle raising. The Great Central Plain

of North America includes vast cattle-ranching areas. In

the eastern part of the continent there are smaller plains and

valleys where dairying is intensively carried on. Still

greater numbers of cattle are found on the pastoral lands of

eastern Argentina, Uruguay, and eastern Brazil. Other

important cattle-raising countries of the southern hemisphere

are Australia and New Zealand and the Union of South

Africa. Europe, particularly the north-western portion, is a

great centre of cattle production. In the East cattle are

most numerous in British India.

Relative to population, the number of cattle is highest in

those new countries of the southern hemisphere where the

population is sparse and the grazing industry is extensive,

such as Argentina, Australia and New Zealand. Thus we can

see that these countries are in the position to be important

exporters of beef, butter, cheese, etc. However, in addition

to numbers of cattle, the size, quality and breed must also be

considered in estimating the beef and dairy supplies of a

country. The South American countries raise chiefly beef

cattle and therefore are leading exporters of beef. Australia

and New Zealand devote more attention to dairy cattle for the

production of butter and cheese.

British India, with all its many millions of cattle, is

neither a beef-producing nor dairying country. The cattle

are often undersized and ill-nourished and, because of the

Hindu belief in the sacredness of cattle, the meat is not

166
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Fig. 46. World Distribution of Cattle
Compare the distribution of cattle with the distribution of population. See Fig. 5.

eaten and many old and diseased animals are allowed to live.

Cattle in India serve chiefly as draught animals for tilling the

soil or for drawing carts. The milk yielded is small in

quantity and poor in quality.

Western Europe is the home of the valuable beef and

dairy breeds which have been introduced into Canada and the

Country

Br. India ——

—

United States —

^

Brazil —

—

U.S.S.R. —
Argentina —
China —

—

Germany
France —
British Isles

Australia
U. of S.Africa —

—

Poland
Canada ——

-

Millions
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32
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12

12

11

9

9

Fig 47. Countries Which Lead in Numbers of Cattle
( 1932 or latest year recorded)
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United States. In many sections of Europe cattle are the

chief source of money supply. The outlying districts send

them to the more populous industrial centres. Ireland, for

example, with its mild winters, abundant rainfall, and luxuri-

ant grass, is an important source of beef cattle for the English

markets. In Denmark and other parts of western Europe no

labour is spared in the care of these valuable herds. The cattle

are often kept in well-ventilated stalls the year round—to pro-

tect them from the cold, during about seven months of the

year, and from the flies and the sun, during the summers.

Their food is brought to them in the form of cultivated crops.

This enables the people of these crowded countries to keep

many more cattle than could be fed on natural pastures.

Sheep. Sheep are able to endure a drier climate and

poorer pasturage amongst hills and mountains. They are

raised for their wool, their flesh, and in certain regions for their

milk. English meals have long been famous for good mutton

and English mills for good woollens, hence Great Britain

has been prominent in the production of improved breeds of

sheep, as well as of cattle. These special circumstances

make England an important sheep raising country, whereas,

on the whole, sheep are not profitable on the high-priced farm

lands of western Europe. In the Balkans 1

,
southern and

central Italy, Sicily and other Mediterranean lands sheep are

numerous and occupy pastures which are too rough and dry

for cattle. In these countries the sheep furnish, in addition

to meat and clothing, a considerable supply of milk which is

used largely in cheese making. The Roquefort cheese of

southern France is made of ewes’ milk. In Italy, too,

the ewes are quite generally milked and their number is

estimated as twice the number of cows in the country. In

the arid regions of southern Russia and central Asia there

Dhe Balkan States may be taken to include Yugoslavia, Albania,

Greece, European Turkey, Bulgaria, and Rumania.
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are large areas too dry for anything but pasturage. These

conditions make Russia rank as one of the leading countries

in numbers of sheep. Throughout many Asiatic lands the

herding of flocks of sheep and goats is the chief occupation

of the inhabitants.

Fig. 48 . World Distribution of Sheep
In which zones are most of the world’s sheep raised? Compare with the distribution

of cattle and swine. See Figs. 46 and 51.

Sheep are very important in the new and sparsely

populated countries of the southern hemisphere, where there

are great areas of cheap grazing lands. Australia leads the

world in rearing of sheep. Cattle are confined more closely

to the moist coastal portions of the Commonwealth, but sheep

flourish on the western slopes of the mountain ranges beyond

the influence of the coastal rains. The sheep are able to

thrive even on salt bush and other small shrubs which grow

in semi-arid regions on the edge of the great interior desert.

Rich pasture, however, produces better mutton, and the good

pasture and regular food supply of New Zealand cause the

frozen mutton of that country to be considered the best

imported into England.
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The Union of South Africa is a dry land of flocks and

herds. Like Australia, this region has mountains near the

ocean which shut out from the interior the moist south-

easterly winds. Thus there is a moist plain near the sea for

agriculture and cattle raising. Back of the mountains is a

wide expanse of dry interior where great flocks of sheep and 1

goats are reared.

Millions

C 0oz
COoZ ’

A Q4o

44

31

29

25

25

21

20

Fig. 49. Countries Which Lead in Numbers of Sheep
(1932 or latest year recorded)

Southern South America is likewise a very important

sheep producing region. In the lower Parana valley of

Argentina and Uruguay vast flocks pasture on the rich grazing

lands. Further south, on the colder, drier plains, the pas-

turage is not able to support such dense numbers, but sheep

ranches extend to the very southernmost part of Argentina.

Sheep raising is of less importance on the great plains of

the United States than it is in similar parts of Australia, but

the total number of sheep in the United States is very large.

Half of them are raised in the western mountain states, where

they graze on the mountain pastures in the summer, and

winter in the lower valleys.

Sheep raising in Eastern Canada is carried on as a

branch of general farming and small flocks are found on many
farms. Sheep ranching is confined to the western provinces,
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The equipment is inexpensive and the milk is good.

more particularly to southern Alberta, southern Saskatchewan

and British Columbia. Sheep raising in Canada is capable

of great expansion for our country has the climate, location

and vast acreage required to make it a great wool and mutton
exporting country.

Goats. The goat is even hardier than the sheep in its

ability to live on the coarse and scant forage of rough, dry

regions. One species, the Angora goat, is prized for its hair.

Otherwise, the goat is produced for its flesh, its skin, and its

milk. In mountainous and unfavourable surroundings in

Scandinavia and Switzerland, in portions of Ireland, France,

and Germany, and in the Mediterranean lands, goats are
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common. The goat is a much better producer of milk than

is the sheep, and throughout the cities and villages of various

southern European countries, the flock of goats is daily

driven from house to house and milked at the consumer s

door.

The goat is especially important to the inhabitants of

rough and arid Asiatic lands. About one-quarter of the goats

of the world are raised in British India, where their most

important use is as a producer of milk. The flesh is also

generally eaten, as there is not the same sanctity attached

to the goat as to the cow. In Asia Minor, Persia and the

desert lands of China and central Asia there are also large

numbers of goats. The goat and kid skins exported from

these regions are very important to the leather supply of the

world. In numbers of goats, as well as of cattle, Asia

surpasses the other continents. Africa, too, has a large

number of goats, which are most numerous in the Union of

South Africa and Nigeria.

In North and South America, Mexico and Argentina are

the chief producers. In the United States goats are of small

importance, except in the arid lands of south-western Texas.

Goats find little favour in Canada, except in British Columbia.

Swine. Hogs are raised on the products and by-products

of the grain-growing and dairying industries. The great

numbers of swine in north-western Europe depend upon the

production of large quantities of barley, root crops, and

skimmed milk. Ireland and Denmark are particularly

famed for their bacon. In Germany, which is the leading

European country in production of hogs, a great deal of the

potato crop is used as feed.

In the Mediterranean countries pork production is not

so great as in northern Europe. On account of the warm
climate pork is not so much required as meat. Also the
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supply of feed is less. The lack in the latter respect is

supplied in part by nuts obtained in the chestnut and oak

forests. In Spain and Portugal, and in parts of south-

eastern Europe, large herds of swine range the forests in

autumn and feed on the acorns and other nuts.

Fig. 51. World Distribution of Swine
In which zone are most of the world’s swine raised?

In Asia hog raising is largely restricted to China, where

the animals feed on the forage of the fields and gardens,

and on the household refuse which even the poorest Chinese

cannot eat. Religious prejudice against swine accounts

largely for their absence from many parts of Asia and Africa.

In the whole of Africa there are fewer hogs raised than in

Canada, and the Union of South Africa has a considerable

part of these.

With the possible exception of China, the United States

is the leading country in the world in the production of swine.

About one-half of these are found in the states of the corn

belt, where a surplus of cheap corn makes their production

most profitable. The other half is distributed throughout all

settled portions of the country, particularly the dairying
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districts. In Canada, likewise, hogs are generally distributed

throughout all the provinces, but are most numerous in

Ontario and the Prairie Provinces. The area of their

greatest density in Canada lies in south-western Ontario,

where there is also a considerable corn crop and an impor-

tant dairying industry. Canadian hams and bacon are of

excellent quality, and there are important exports to the

United Kingdom.

Brazil, which is a large producer of corn, is also one of

the leading hog-raising countries of the world. Large

numbers are fattened in the forests also, on the nuts and

roots.

Meats

The Meat Packing Industry of Canada. In large estab-

lishments the term meat packing is often applied to the

slaughtering of cattle, sheep or hogs and the preparation of

their carcasses for use as food. The term is somewhat mis-

leading now, as the greater part of the products of the

industry is fresh meat. Formerly it was accurate, for

example, when New England, during the seventeenth cen-

tury, exported to Europe large quantities of pork in barrels.

In addition to the large abattoirs and meat packing

houses of the cities, there are many local retail butchers who
buy live cattle and do their own slaughtering, as well as sell

bacon, hams and other products of the packing houses.

Live stock marketing and shipping. The chief centres of

the meat packing business are the steadily growing, industrial

cities, where food commodities are in great demand. The

drover or cattle dealer buys cattle from the farmers or

ranchers and ships them in carloads to the public stock-

yards at the centres of population. The stock cars in which

railroads transport animals have roofs, but the sides are

slatted to give plenty of light and air. Stock cars which carry
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hogs and sheep are sometimes built with double decks which

makes shipping more economical. For long distance railway-

transport there are convenient feeding stations, where the

cattle or other live stock may be detrained for a short time

to allow them to feed, water and exercise.

When the live stock reaches its destination it is unloaded

at the public stockyards which are well equipped with open

and covered pens. Buyers inspect the stock and make bids.

The principal buyers on the public stockyards are employees

of the various packing houses, though there are also many
local butchers, exporters, etc., whose competition is highly

important to the seller. A strictly competitive system of

buying prevails, and prompt cash payment is the rule.

Abattoir methods. Most of the packing houses and abat-

toirs have been built close to the stockyards. As soon,
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therefore, as the buyer has had his cattle weighed they

are driven to the slaughter-house. Occasionally a short 1

railway run is required. The methods used in large scale

slaughtering under the factory system are most efficient and

economical. One man performs but one operation in

slaughtering, skinning, and dressing the animal. The
workman does not leave his allotted position, but performs

his task quickly and skilfully as the carcasses travel along

automatically, suspended from a forward-moving chain on an

overhead rail. Inspection is made by Dominion Government
veterinary officials. If disease is found the entire carcass

is destroyed.

Marketing the meat. After passing inspection the

dressed carcasses are sent to the cooling rooms, where they

are held until sold for domestic consumption or shipped for

export. Large quantities of meat are canned or dried and

some is made into beef extract. Of the pork, some is salted

or pickled in the curing cellars, some made into sausage, and

large quantities of bacon, hams and shoulders are smoked.

The refrigerator car makes it possible to ship fresh meat

long distances. For the oversea trade these cars are run

alongside the ocean-going vessels at Montreal, Halifax or

Saint John, and the carcasses are transferred direct to the cold

storage on board.

By-products. An outstanding feature of the packing

house system is the utilization of those smaller parts of the

carcass which, in the old-fashioned butchering days, were

wasted. Edible by-products include lard, tallow, oleo-

margarine and gelatine. Medicinal preparations of great

value are made from various glands. The hides are made

into leather. Surgical ligatures, music strings, tennis strings,

and sausage casings are made from the intestines. Hoofs,

bones and other parts are made into glue, soap and oils.
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Horns and hoofs are made into combs, buttons, knife-handles,

the backs of brushes, etc. The hair of cattle, the wool of

sheep and the bristles of hogs are valuable for many purposes.

This great variety of valuable commercial articles has

Fig. 53. Uses of By-products of the Meat Packing Industry
Hundreds of useful products are now made from animal products formerly wasted.

resulted in benefit to farmer and consumer alike. Their

value tends to increase the price of cattle to the live stock

producer and to lower the cost of meat to the consumer.

World Production and Trade. The United Kingdom
is by far the most important market for the meat and meat

products which enter foreign trade. France, Germany,
Belgium, Japan, and various other countries likewise import

meat but they take small amounts in comparison with that

received by the United Kingdom. At present the tendency,

as with so many other foodstuffs, is towards compulsory
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diminution of imports and greater dependence upon domestic
production. The policy of the United Kingdom is to decrease

imports from foreign countries rather than from countries

within the Empire.

Fig. 54.

Beef trade includes the following
products: fresh, pickled or salted
and canned beef, tallow, oleo oil,

oleo stock, oleo stearin, and oleo-
margarine. What conditions are
favourable to export in the chief ex-
porting countries shown here?
Which leading cattle-raising coun-
tries are not important exporters of
beef? Explain. See also Figs. 46
and 47.

Exporting countries. Argentina is the chief exporter

in the world of chilled and frozen meat, the most of which

goes to Great Britain. Chilled beef is the principal item, but

frozen beef and mutton and canned meat are important.

Uruguay and Brazil are leading exporters of beef although

the amount shipped from these countries is much less than

from Argentina. Up-to-date slaughter houses and enormous

cold storage plants have been established in such centres

as Buenos Aires, La Plata, and Rosario in Argentina, at

Fray Bentos and Montevideo in Uruguay, and at Rio Grande

and Sao Paulo in Brazil. Some of these are owned by large

American companies which have their main offices in Chicago.

A great deal of English capital is also invested in the big

Fig. 55.

Note the large proportion of this
trade carried on within the British
Empire.
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Argentine freezing-plants. Great care is taken in the

preparation of the meats and sanitary conditions are highly

satisfactory.

A very large quantity of frozen lamb and mutton from

New Zealand, and a large amount, too, from Australia, are

exported to the United Kingdom, Europe, and the Far East.

These products meet with a ready sale. Until recently frozen

beef from Australia competed under difficulties with chilled

and fresh beef from countries nearer the United Kingdom, but

recent scientific research in refrigeration enables Australian

chilled beef to arrive on the European market in such good

condition that this geographical disadvantage has largely been

overcome. By 1939 approximately 25 per cent, of the beef

shipped to the United Kingdom from Australia was chilled

rather than frozen, and, but for the outbreak of the war, this

percentage would now be much
higher. Australia is the most im-

portant beef exporting country of

the British Empire and the second

largest in the world. Queensland

is the leading cattle raising state

and the chief source of the beef

exported from the Commonwealth. 1

Pork and its products are

nearly as important in international

trade as beef and its products.

The United Kingdom is the out-

standing importer. Denmark is

the largest exporter of bacon and
the United States of lard. In

recent years Poland and the

Netherlands have made important

shipments of bacon to the United
1This paragraph was especially prepared by the Australian Trade

Commissioner, New York, March, 1946.

hog trade

Fig. 56.

Hog trade includes the following
products: pork, fresh, canned,
pickled, smoked; bacon, Cumber-
land sides, Wiltshire sides, hams and
shoulders, lard, lard compound,
neutral lard, hog casings, lard oil,

heads, and feet. What is the other
outstanding export of Denmark?
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Kingdom. The Irish Free State sends live pigs as well as

cattle to Great Britain and also exports pork, ham, and bacon.

The United States exports a variety of pork products to

Western Europe, especially to Great Britain, and also to

Germany, which imports a large quantity of lard. But the

demand of the domestic market leaves the United States

with only a relatively small surplus of other meats for export.

The principal meat-packing centres are in the Middle West
where there is an abundance of corn and other feed for stock.

Chicago leads as a packing centre and Kansas City, Omaha,
South St. Paul, and St. Louis are also of great importance.

New York, too, is a leading packing centre, but on the whole

the great eastern cities are nearly as dependent upon the

West for meat as for bread.

The cattle in Canada owe their excellent reputation to

the healthiness and thriftiness of their Scotch and English

ancestry, to our vigorous climate, and to the excellence of

Fig. 57 . Slaughtering and Meat Packing in Canada
The localization of the meat-packing industry is influenced by the distribution of

livestock. The development of refrigeration and rapid transportation makes it possible
for meat-packing centres to ship their products long distances. Name the chief meat-
packing centres in (i) the United States; (ii) South America; (iii) Canada. See also
Chapter XLII.
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Canadian prairies and pastures. Before the present period

of lessened trade Canada sent a fairly large number of beef

cattle and a considerable amount of fresh beef to the United

States. At present our principal exports are bacon and

hams and beef cattle and our principal market is the United

Kingdom. Meat packing is an important industry in a

number of Canadian cities, particularly Toronto, Montreal,

Winnipeg, including St. Boniface, and Vancouver.

Dairy Products

The dairy industry supplies us with fresh milk, cream,

butter, cheese, and ice cream. Within the last century

scientific study of food preservation and the development of

machinery have given us condensed milk and milk powder

which are valuable substitutes for fresh milk. The invention

of the process of condensing milk presented many intricate

and costly problems, and it took long years to perfect and

popularize canned milk. Milk powder is made in the form of

whole milk powder, skim-milk powder, and cream powder,

and there are various grades of each of these. Milk powder

and cream powder are used largely for the manufacture of

milk chocolate and in the confectioners’ business; the skim-

milk powder is used by the bakers. This scientific study of

milk has also resulted in a high degree of cleanliness in all the

production and handling of milk. Stables must be clean and

well-lighted. Utensils must be sterilized; and cows must be

given no feed that taints milk.

Dairy Machinery. No branch of agriculture has under-

gone greater changes during the last fifty years than dairy

farming. Milking machines are now used in several coun-

tries. The cream separator has dispensed with the old,

slow system of raising the cream in pans. Machines for

testing the milk make it possible to ascertain the quality

without the tedious process of chemical analysis. Thus
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dairy herds may be tested easily and efficiently and selection

made of the best milkers. Pasteurizing equipment ensures

that our milk supplies are sanitary and absolutely safe for

invalids and infants. Most of the cheese and about half of

the butter produced on this continent are now made in

factories with efficient, scientific machinery, instead of in the

farmers’ homes. The dairy factory originated in the United

States and was soon introduced into Canada and other

countries. Without modern equipment and methods of

sanitation and refrigeration, it would be impossible to supply

fresh milk and cream to our large cities and to distribute our

surplus products in the world’s markets.

Production and Trade. European countries. The United

Kingdom has between three and four million dairy cows.

About seventy per cent, of the milk produced is used for

household purposes and the rest is manufactured. In

addition, millions of pounds of butter, cheese, and other dairy

products are received through the London market. The
United Kingdom imports more butter and cheese than all the

other countries of the world combined. The Irish Free

State has conditions especially suited to stock raising and

dairy farming. Butter is one of its principal exports although

greatly surpassed in value by exports of cattle.

Denmark and the Netherlands are remarkable for both

the quantity and the quality of their dairy products. Den-

mark is the leading country in the world in the export of

butter, most of which goes to Great Britain. Danish butter

is famous for its excellence. The exports of the Netherlands

include cheese, butter, and condensed milk, which are

marketed chiefly in German and Belgian cities and London,

England.

Germany, with about ten million cows, is surpassed by

only the United States qnd the U.S.S.R. in output of dairy

products. However, Germany ’s large production is not suffi-
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cient for her requirements and she imports more butter

and cheese than any other country except Great Britain.

The northern lowlands, convenient to the great industrial

centres, produce mainly milk and butter, the more perishable

products. In the rough upland regions of southern Germany
cheese factories are much more numerous. The Swiss export

large quantities of cheese, condensed milk, and milk chocolate.

Butter making is a very important industry in the northern

part of France. The district of Normandy and southern

France manufacture many famous brands of cheese. Cheese

is always a part of the meal in France, but the per capita

consumption of butter is small because vegetable oils are

used in cooking. In Italy, also, the extensive use of olive

oil has resulted in cheese becoming the principal dairy

product and an important export.

The art of butter making has spread from Denmark to

the southern part of Sweden and elsewhere. Finland is

already a dairy country of some importance, and Estonia,

Latvia, and Lithuania have dairy resources similar in many
respects to those of Denmark. Farmers of these countries

are looking forward to intensive dairying and are closely

studying the methods of Danish farmers. Russia has been

an important exporter of butter for a number of years.

Australia and New Zealand. These two countries,

together with Denmark and the Netherlands, are the out-

standing exporters of dairy products. A large part of the

dairy products received on the great markets of the United

Kingdom come from New Zealand and Australia. The
butter and cheese factories are similar in construction and

equipment to those in the United States and Canada. About
eighty per cent, of the milk produced in New Zealand is

used in the manufacture of butter and cheese and both

products are exported in large quantities. Australia exports

a great deal of butter but only a small amount of cheese.
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Victoria, New South Wales, and Queensland are important

in the production and export of butter.

The United States. Knowing the great area of the

pasture and farm lands of the United States, we are not

surprised to learn that it ranks first in the world in dairying

as well as in meat packing. The foremost dairy states are

naturally situated in two localities, (1) in the middle states

of the Atlantic coast, chiefly New York and Pennsylvania,

where the large cities afford a ready market, and (2) in the

northern states of the Mississippi basin, where there are

immense quantities of hay and grain. Supplying fresh milk

and cream for domestic consumption, especially in the

large cities, is an important industry in itself. So great is

the home consumption of butter and cheese that there is only

a small surplus for export. But the development of the

condensed milk industry is one of the greatest contributions

of the United States to dairying. Thousands of tons of this

are used in the United States annually, but still they lead

the world in the amount of condensed and evaporated milk

exported.

Canada. Dairy products are plentiful and milk and

butter enter largely into the diet of the people. In addition,

Canada normally stands third in exports of cheese, being

surpassed by only New Zealand and the Netherlands. The
high standing of Canadian dairy cows, which have won
many world championships, proves the progressive spirit

of Canadian dairymen. Canada exports pure bred dairy

cattle to the Southern States and to parts of the South

American countries where the farmers are anxious to improve

their dairy herds.

Argentina is the principal dairy country of South

America and exports a large quantity of butter and a little

cheese. In Brazil the output of dairy products does not
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meet the needs of the population, but is increasing with the

introduction of improved breeds of dairy cattle.

Poultry

World Distribution. Hens possess relative independence

of climate and are raised on farms all over the world. The
names of breeds show their world-wide origin, e.g., Brahma,

Cochin, Leghorn, Minorca and Wyandotte. Factors which

contribute to the widespread distribution of hens are that

eggs and fowl are in general demand and cannot easily be

transported. The small size of the individual bird makes

preparation, cold storage and transportation more expensive

than in the case of large animals. The difficulties of packing,

to prevent breakage and loss of freshness, are disadvantages

in long distance shipment of eggs. Thus, while hens are

widely distributed, they are especially numerous in localities

which are close to great markets and possess abundant and

fairly cheap supplies of feed.

Turkeys, geese and ducks constitute a small percentage

of the poultry of the world. The feathers of ducks and

geese are of some value, and the meat of the turkey is especi-

ally high-priced, but, because of the limited number of eggs,

these fowls are not so profitable as hens.

About ninety-five per cent, of the poultry of the world is

raised in North America, Europe and Asia. The greater

number of fowls in the United States and Canada are found

in small groups on a very large number of farms. But
within the last few years there has been a marked increase

in the number of specialized poultry farms in the densely

populated parts of the country. This is largely due to the

introduction of the mechanical incubator which renders large

scale production of chickens possible.

In Europe poultry is generally distributed throughout

all the countries but is naturally most numerous in populous

regions where the market requirements are largest. Oriental
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countries, especially China, raise large numbers of fowls. In

regions that have abundant water in canals for irrigation and

transportation, for example, the Netherlands, Germany and

the rice-lands of southern China, domestic waterfowl become
important.

Canadian Eggs and Poultry. Canada is one of the

leading countries of the world in pedigree poultry breeding,

and exports considerable numbers of pure-bred fowls to

foreign countries. Likewise, Canada’s exports of eggs are

small in quantity but the quality is such as to command a

high average price in the British markets. This is partly

because of Canada’s excellent system of egg grading.

International Trade. Other countries also have modern
methods of grading and packing eggs to insure freshness and

cleanliness and to lessen breakage in transportation. Great

Britain is the leading importer. Poultry and eggs for the

British markets constitute one of the important exports of

the Irish Free State. Other countries which export eggs in

large quantities are the Netherlands, Denmark, Belgium,

Poland, and China.
Questions

1. Name some of the leading breeds of dairy cattle and tell where they
originated.

2. What factors must one consider in estimating the ability of a country
to export beef or dairy products? Give examples.

3. Explain the distribution and uses of cattle, sheep, and goats in (i)

Australia, (ii) Union of South Africa, (iii) India.

4. Describe the live stock industry and export trade of (i) Argentina,
(ii) Canada.

5. State the chief facts about the production and surplus production of

pork and pork products in (i) the United. States, (ii) Denmark.
6. Explain how accessibility to market determines the character of the

dairy products of a locality. Give examples from European
countries.

7. What developments in preparation, transportation and storage have
made possible the present great world commerce in meats, milk,

butter and cheese?
8. Discuss recent developments in the production and marketing of

poultry and eggs.

9. What four countries are the leading exporters of dairy products?
Name eight other exporting countries.



CHAPTER XIII

FISH

Fisheries. This term is applied to operations for

catching fish and other aquatic creatures, including mollusks

such as the oyster and clam, crustaceans such as the lobster

and crab, and such mammals as the whale and seal. From
time immemorial fish have been caught by various forms of

spears, nets, hooks, and more elaborate apparatus.

Conditions of Life in the Ocean. The animal life of the

ocean depends fundamentally upon plant life. But sunlight,

which is essential for plant life, penetrates the water of the

ocean to a depth of only a few hundred feet. In the more

shallow areas, where light can reach the bottom, rooted plants

grow and, more or less throughout its entire depth, the water

swarms with microscopic plants. This plant life and the

small animals which live on it, provide food for the larger fish.

Waste from the land washed into the sea adds to the food

supplies of coastal waters. Accordingly, the principal fishing

areas are parts of the ocean within a few hundred miles of the

coast. They include both the shore belt of shallow water and

the shallow water overlying banks, or elevated portions of the

seafloor that are found between the shore belt and the deep

waters of the ocean.

Classification of Fisheries. Fishing operations which are

carried on fairly close to the land, are often spoken of as

“inshore” fisheries and those conducted farther out on the

ocean banks are called “open sea” fisheries. Open sea

fishing involves taking fish from considerable depths for some
varieties, e.g., cod, haddock, hake, and halibut, live near the

bottom. Herring and mackerel, on the other hand, are

typical sub-surface or mid-water fish which live upon suitable

187
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small animals occurring at such depths. Shell fish are

obtained in the coastal waters, but various kinds are taken

in both the inshore and open sea fishing grounds. Although

sailing vessels are still used for deep-sea fishing, steam and

motor vessels are constantly increasing in numbers. Many
of the smaller boats used for inshore fisheries are likewise

equipped with gasoline motors.

Fig. 58. Fisheries of the World
Where are the world’s principal ocean fisheries located?

Principal Ocean Fisheries. The world’s greatest com-

mercial fisheries are conducted near north-western Europe,

near north-eastern North America, and on both sides of the

North Pacific Ocean. (1) The Atlantic open sea fisheries

near North America stretch from Labrador to North

Carolina, with extensive banks near Newfoundland, Nova
Scotia, and the New England States. In addition, there are

valuable inshore fisheries all along the coast. (2) Bordering

Western Europe is a highly important fishing area which

extends well into the Arctic and includes the North Sea and

its arms. (3) The seas which border Asia from Southern

China to Eastern Siberia, are the third outstanding fishery.
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(4) On the North American side of the Pacific Ocean, fish are

caught along the coasts of Alaska, British Columbia,

Washington, Oregon, and California.

The Atlantic Fisheries near North America. The
Grand Bank of Newfoundland and the smaller banks off

Nova Scotia and the New England States, constitute one of

the world’s greatest fishing grounds. In these waters, cod

are more abundant than anywhere else in the world. They
are taken by fishermen from Canada, Newfoundland, the

United States, and Europe. Fishing is the leading industry

of Newfoundland and Labrador. It is a dangerous occu-

pation on account of icebergs, fogs, and storms. The cod

fisherman also catches haddock, halibut, and other varieties

that live near the sea bottom.

The Canadian fishing fleet which comes to these banks

consists, for the most part, of sturdy sailing vessels, some of

which are equipped with auxiliary engine power. They are

operated by crews of fourteen or more men and remain at sea

until they are well loaded. The fishing is done from small

boats, called “dories,” which are put overboard when the

vessel reaches the fishing grounds. Each dory is manned by
one or two fishermen. The fish are caught by trawls, or long

lines
1
to which five or six hundred short lines are attached.

The long line is buoyed up at both ends and the shorter lines

hanging from it are supplied with hooks and bait. Several

times a day each dory goes back to the vessel to unload its

fish. The fish are cleaned, salted, and stored in the vessel’s

hold until they can be brought to land and dried.

Fishing on the banks is also done by means of steam

trawlers, sometimes called otter trawlers. Day and night

the vessel moves slowly along, dragging over the sea bottom a

large bag-like net, or trawl. Every hour or two the trawl is

1 In addition to long lining, hand lining is also common in our
Atlantic bank and inshore fisheries.
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lifted and emptied. In this way an enormous quantity of

fish may be caught in a comparatively short time. Accord-

ingly, the fish are often kept fresh until they are brought to

land. Canada has only a very few steam trawlers, but

numerous trawlers from European countries and from the

United States fish on the banks near Newfoundland and

Eastern Canada.

Haddock is the basis of a thriving fresh and frozen

package fish trade in the New England States. Large

quantities are landed in Boston. Cod, mackerel, and other

fish are also brought fresh to New England ports. In

Canada, too, the fresh and frozen package fish trade is

important. Lobsters are found along the Atlantic Coast,

chiefly between the Gulf of St. Lawrence and Delaware Bay.

They are caught in baited wooden traps called lobster pots.

The lobster fishery of the Maritime Provinces and a small

part of the Quebec coast, is by far the most important of its

kind in the world. In the value of Canada’s commercial

fishes, lobsters have usually ranked second in recent years.

Oysters occupy a similar place in the fisheries of the United

States. They are taken in nearly every sea-coast state, but

particularly along the Atlantic. The practice of private

ownership and development of oyster beds is common.
The United States has a very large share of all the oyster

beds in the world. Menhaden, taken on the Atlantic Coast

of the United States, are used for fish meal and oil.

Fisheries of North-western Europe. Great Britain

occupies a geographical position which has made possible

the development of the largest and one of the most efficient

deep-sea fishing industries of the world. The British fishing

fleet has many powerful steam and motor vessels, as well as

smaller sized sailing vessels. Although the vessels visit

distant waters, the fisheries of the North Sea are of chie

importance. Hence the principal fishing ports, viz., Grimsby,
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Hull, Aberdeen, Yarmouth, and Lowestoft, are on the east

coast.

Herring are taken in large quantities by fishermen from

Great Britain and other European countries. They are very

plentiful in the North Sea and along the coast of Norway.

As they move about in schools near the surface . they are

commonly caught by means of gill nets. Usually a number

of nets are joined together and lowered into the water like a

long meshed wall. The fish dash their heads through the

holes and are held fast from escape by their gill covers.

Cod and haddock are likewise very important in the North

Sea and adjacent waters. Farther south, in the Bay of

Biscay, off the western coast of Portugal, and in the

Mediterranean Sea near France and Spain, sardines and

tuna fish are leading varieties. Southern Europe is the most

important market for the dried fish exported from north-

western Europe. Trade in fresh-frozen fish has been

expanding since the recent perfection of methods of rapid

freezing.

The Fisheries of Eastern Asia. Japan has a very large

fishing industry. Over a million people are engaged in

fishing as a whole or part time occupation. As they have

practically no other animal meat and in some parts no

agricultural industries, the Japanese are probably the most

dependent of all people upon fish for their food. Coastwise

fisheries account for more than half the total value of the

annual catch. In recent years, Japan has made great

progress in deep-sea fishing in the northern seas, which has

|

been somewhat detrimental to both Japanese and Russian
1 coastal fisheries in these regions. Hokkaido is widely known
for its coastal and deep-sea fisheries, which are among the

:

greatest in the world. Herring is the principal fish caught

j

in this area. Japan has a number of trawlers, which

i operate chiefly in the Yellow Sea and the East China Sea.
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Some of the principal varieties of fish caught by the Japanese

are sardines, herring, mackerel, tuna, shell fish, and certain

kinds, such as the bonito, which are not found in other areas.

China possesses a rather indented and irregular coastline,

with important salt water fisheries along nearly the whole

coast. The silt-saturated water that empties into the sea

from the Yangtze River, reaches as far out as a hundred

miles into the ocean. Here, the fresh water merging into the

salt water creates attractive quarters for fish to multiply in.

Ningpo is one of the great fishing centres of the world.

For the most part, fishing is still done by local fishermen,

each having his little boat and net. Because the boats are

small and lack modern equipment, they seldom go far from

shore. However, during recent years, attempts have been

made to improve the methods of fishing. The rivers, lakes,

and canals of China, as well as the coastal waters, are

valuable fishing grounds. Artificial methods of raising fish

have been known from early times in China and Japan.

The Pacific Fisheries near North America. The salmon

fisheries of this region are of outstanding commercial

importance. Salmon spend most of their lives in the ocean,

but come in shoals to the coast in their spawning season.

Along the shores of the North Pacific Ocean from California

to Alaska and around to Siberia and Japan, salmon come up

the rivers in large numbers to spawn in fresh water. They
are caught in nets operated by fishing fleets in the coastal

waters and the tidal portions of the larger rivers. Those

that escape and reach the spawning grounds, die after they

have spawned. Salmon rank first in value among the fish

brought to land in North America. This fishery is highly

important in Alaska. No other fish is so extensively canned.

Halibut fishing is carried on from power vessels by means

of long lines. The catch is marketed in a fresh or fresh-

frozen condition. Packed in ice, fresh halibut is shipped
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across the continent in fast express trains. The halibut is

the largest of the flatfish. The young fish swims upright,

but as it grows older it lies on its side. The eye which is

underneath gradually moves around to the top of the head

close to the other eye. At the same time, its mouth becomes

twisted and the under side of the body loses its colour.

In California, large quantities of young pilchards are

canned as sardines. Pilchards are also used for the

manufacture of fish oil and meal; in British Columbia, most

of the catch is utilized in this way. Tuna fish is another

important variety which is extensively canned in California.

Fisheries of the Tropics. The waters of the tropics

contain fish, but these are softer and spoil more quickly than

the fish from colder waters. They are, therefore, of minor

importance commercially.

Pearl Fishing. This industry is carried on in certain

parts of the sea within or near the tropics. For many
centuries the Persian Gulf produced the finest pearls in the

world. Pearls and mother-of-pearl are also obtained in

other places near the southern coast of Asia, various islands

of the Pacific, Northern Australia, Lower California, and

elsewhere.

Whaling. In the nineteenth century, the whaling

industry was important in the north polar seas, but major

activities have now shifted to the vicinity of the Antarctic

and whaling is carried on chiefly from South Georgia Island

and the South Shetland Islands. The Norwegians have been

leaders in the industry since early times and the harpoon gun,

the deadly instrument now used in hunting whales, is a

Norwegian invention. In all regions where whaling has been

carried on in the past, the numbers have been so reduced

that the industry has been seriously threatened. The present

operations in the Antarctic indicate that before long man will

have despoiled the last great whaling grounds of the world.
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Oil extracted from the blubber is the principal product

obtained from whales. Sperm oil and spermaceti are

obtained from the sperm whale or cachalot. In some of

these animals an irritated condition of the intestine has

caused the formation of ambergris. This has a valuable use

in perfumery as a fixative to make the perfume last.

Leading Countries Engaged in Fishing. The total

yearly value of the world fisheries is estimated at about one

billion dollars. It is difficult to give the exact order in which

the countries rank, because the methods of evaluating the

catch vary greatly. Japan and probably China are the

leading countries. The United Kingdom, the United States,

France, Spain, Russia, Norway, Portugal, and Canada,

follow in approximately this order. Soviet Russia has

profitable fishing grounds in the lower Volga River and the

Caspian Sea, in the Azov-Black Sea area, and in the waters

near the Arctic and Far Eastern sections of the U.S.S.R.

Summary. The world’s best fisheries are found along

coast lines which have been sunken recently, and as a result

have many bays, harbours, and islands, which furnish a

degree of safety to a dangerous occupation. In the north

temperate zone, conditions are particularly favourable for the

fishing industry. The quality of the fish is improved by the

coldness of the water. The cool climate is favourable for

preserving the fish, especially when they are taken in the

open sea and stored for a considerable period in the ship’s

hold. To a great extent, the fishing industry is developed

along the coasts of densely populated countries. But in cold

countries where conditions are not favourable for agriculture,

good fishing grounds may furnish the readiest means of

livelihood, as shown in Labrador and Norway. Nor should

we overlook the seafaring spirit developed in the courageous

people who face dangers and withstand hardships in their life
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at sea. This is the best training that can be had for life in

the navy or merchant marine.

QUESTIONS.
1. In what parts of the ocean are fish most plentiful and why?

2. (a) Compare the methods of inshore and open sea fishing, (b) De-
scribe a common method of catching (i) herring, (ii) cod.

3. What are the principal fishing grounds for (i) oysters, (ii) lobsters,

(iii) salmon, (iv) herring, (v) cod?

4. (a) Locate on a map of the world the four principal fishing areas.

(b) Name ten countries which are leaders in the fishing industry.

5. Why are the world’s greatest fisheries in northern latitudes?

6. Find out how pearls are formed. How and where are they obtained?



CHAPTER XIV

LEATHER

Leather is the preserved skin of various animals. The
use of animal skins for clothing and shelter, prepared some-

times with and sometimes without the hair or fur, is almost

as old as the existence of mankind. The earliest method of

preparing the skins would naturally consist in simply cleaning

and drying them to preserve them from decay, but their

rough and horny nature would doubtless cause the wearer

much discomfort. The striving to preserve the original

softness of the skins led to the discovery that smoke and the

fats and brains of the slain animals, when rubbed into the

skins, improved the texture of the leather. Further experi-

ments to increase the durability and quality evidently resulted

in soaking the hides in solutions made from leaves, twigs and

bark of trees, and this led to the discovery of tanning.

Thus the processes necessary to convert skins into leather

were gradually and, in most cases, accidentally discovered.

Long before the birth of Christ the ancient Egyptians

had succeeded in bringing the manufacture of leather to

remarkable perfection. And amongst all peoples in all

civilizations leather has been one of the most important

contributions supplied by the animal world.

Animals Which Furnish Leather. The hides and skins of

domestic animals are the chief source of the leather supply.

The common distinction between hides and skins is that one

speaks of the hides of the larger animals, such as ox, cow

and horse hides, while one speaks of the skins of the smaller

animals, such as sheep, calf, goat and pig skins. Cattle

hides, sheep and goat skins are the main supply of raw

material for leather. Horse hides and pig skins are next in

196
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importance. The hides of the elephant, rhinoceros, hippo-

potamus and buffalo are also tanned in small numbers.

Among other skins useful for leather are those of the deer,

antelope, chamois, dog, kangaroo and rabbit, and those of

various aquatic animals, such as the seal, walrus, alligator,

sea-lion, whale, shark and porpoise. The rarity of many of

these skins and the difficulty and danger encountered in

obtaining them render the leather thus made of high price,

although the total value is small compared with that of the

general leather supply.

Preparing Hides and Skins for Tanning. (1) Skinning or

flaying. The first step is to remove the hide in an undamaged
condition from the carcass.

(2) Curing or preserving. If the hides are to be tanned

immediately they are left untreated, or “green.” If there is

any delay in tanning they must be treated in some manner to

preserve them from decay. Three methods are commonly
employed: (1) salting, (2) drying, or (3) salting and drying.

Salting consists in sprinkling salt freely on the flesh side, after

which the skins may, or may not, be dried. The weight of

wet hides adds to the cost and difficulty of transportation.

Thus hides are shipped dried from countries distant from the

sea, from those lacking transportation facilities or from those

where salt is scarce and dear. Drying is not harmful if done

rapidly in a shady place, with a gentle current of air. By
the use of these methods hides can be shipped long distances

without spoiling.

(3) Soaking. Upon their arrival at the tannery the hides

are soaked in water to cleanse them thoroughly. Salted

hides need a more prolonged soaking than fresh hides.

Usually soaking for about a day in several changes of water

is sufficient for salted hides. Dry hides, whether salted or

simply dried, require special treatment to make them soft and
pliable.
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(4) Unhairing. The cleaned and softened skins are now
ready to be treated for the removal of the hair. The use of a

solution of common lime was practically universal until a few

years ago. But lime by itself does not readily attack the hair

bulbs, and the slowness of the process has led to the intro-

duction of other chemicals, along with lime, to hasten the

process and to improve the grain of the leather. The usual

method of liming is carried out in brick or concrete pits of

square or rectangular shape, with a sloping front on which

the hides or skins can be piled to drain. The hides should

be frequently taken out, drained for a few hours and put

back in the lime solution again. In modern yards mechanical

power is being used to keep the hides in motion. After the

hair is loosened it is scraped off by an unhairing machine.

(5) Fleshing. This operation consists in removing loose

flesh and fat from the flesh side of the hide. In former days

this process, as well as the unhairing, was done by hand with

specially constructed knives. Fleshing by hand demands
great skill in order to avoid cutting the skins. While this is

still practised to some extent, the fleshing machine has

largely taken its place. The tail, earlaps and irregular pieces

are also trimmed off, and these, together with the lumps of

flesh and fat, are used in the manufacture of glue.

(6) Deliming and scudding. The lime and other chemi-

cals must now be washed from the hides. This is called

deliming. Scudding follows to scrape off the short hairs,

dirt and lime deposits. Then the skins are again washed

to remove all remaining impurities, in order that they may
be in a perfectly clean condition for tanning.

Tanning Processes and Materials. Tanning is the pro-

cess which finally converts the hides into strong, tough,

pliable leather, resistant to decay and impervious to water.

There are a number of different methods of tanning, each

best adapted to certain particular varieties of leather.
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(1) Vegetable or bark tannage. The bark, wood and

leaves of many trees contain a substance called tannin, which

has the properties required to convert skins and hides into

leather. The amount of tannin contained in different species

of trees varies greatly. The wood of the quebracho tree of

South America supplies more tannin to the leather industry

than any other single source. Quebracho finds a place in the

tanning of most bark tanned leathers. Quebracho and, on

this continent, American chestnut constitute the major part

of the tanning materials for sole leather. Other common
sources of tanning materials are oak, used for heavy leathers,

and sumach, used for many kinds of light, fancy leathers.

The mangrove, a tree found on the coasts of several tropical

countries, and the mimosa or wattle trees, native to Australia,

also yield bark rich in tannin.

Formerly solutions were prepared at the tannery from

these barks and woods, chopped or ground into small pieces.

If possible, tanneries were located near large forests. But

countries such as Germany and Great Britain found it

necessary to import thousands of tons of tanning woods,

barks, dried leaves, and acorn cups. To economize cost and

labour of transporting these bulky materials, the manufacture

of tanning extracts is now becoming quite a separate business.

The extract works are generally situated near the forests,

and many countries, such as Argentina, South Africa, India

and Asia Minor, have developed a large export trade in these

extracts in recent years.

In the process of tanning the hides are passed through a

series of pits, each successive pit containing a stronger

solution of tannin. Various mechanical appliances are in use

to replace the old method of allowing the hides to rest during

this process. Keeping the hides in motion hastens the

process and tends to produce even coloration.
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(2) Chemical tannage. This process is much quicker

than vegetable tanning. The hides are placed in a revolving

drum which contains a chromium salt in solution. Chrome
tanning was introduced in the latter part of the nineteenth

century and has caused quite a revolution in leather manu-
facturing. It is now the most important method of preparing

light leathers and also heavy leathers required to endure

great strain.

(3) Oil tannage consists of kneading the hides thoroughly

in contact with certain oils and soft fats. This is the oldest

method known and is still practised in the manufacture of

chamois, buff and buck leathers.

Finishing Processes. After its removal from the tanning

solution the leather is ready for the dressing and finishing

operations, called currying. Currying of the leather consists

in cleansing, oiling it to make it soft and pliable, and ironing

it smooth with large rollers. In addition, most of the

leather must be dyed or stained the colour desired. These

finishing processes vary indefinitely not only because of the

many different varieties of leather, but also because each

manufacturer has his own special methods. But at last the

leather is ready for the market, dyed, grained and polished to

give it the desired lustre, whether dull or bright.

Uses. The heavy leather industry is one of the most

important branches of the trade. A great deal of heavy,

water-proof leather is required for sole leather. Firm, well-

grown cattle hides are suitable for this. Harness and

saddlery leathers also belong to the heavy leather industry.

Pig skins make the best and toughest leather for saddles.

As belting and other industrial leathers require exceptional

durability, they are made from the prime part of the finest

hides, and this class of leather is among the most expensive.

The production of belting leather is relatively small and is

diminishing. In general, hides form thick, heavy leather
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and are used where strength and wearing qualities are desired.

Hides may also be cut into splits and used, as are skins, for

articles where lighter leather is required, such as shoe uppers,

bags and portmanteaus, upholstery, purses, bookbindings,

gloves, belts, etc.

Production and International Trade. The United States

is the largest leather producing country in the world. In the

first place, their extensive stock-raising industry provides a

good supply of hides and skins and their forests furnish

tanning materials. Furthermore, Americans have been

leaders in the development of chrome tanning. Hides and

skins are also imported from many parts of the world and

tanning extracts from Argentina, the Philippines, etc.

In return, the United. States exports leather to many coun-

tries. Even the United Kingdom, Germany, and France

buy leather tanned and finished in the United States.

The making of boots and shoes is the most important

use of leather, and in this industry, also, the United States

leads the world. Many cities throughout the country have

large shoe factories, but the older factories, situated in

Massachusetts and New York, make about half of the

shoes manufactured in the States. American boot and shoe

machinery is remarkably efficient, and is exported to the old

European countries as well as to Argentina and Chile, where

shoe factories have been built in recent years. The United

States exports shoes to many countries, but the world’s com-

merce in shoes is much less important than that in other

articles of clothing. This is partly because of the tropic

habit of going barefoot. Another reason is that hides and
skins are obtainable in almost every country of the world,

and their manufacture is simple compared with textile

manufacturing
;
hence many nations that buy nearly all

their cotton or woollen goods manufacture their own shoes.

Glove manufacturing is carried on chiefly in New York
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State, but many of the finer grades for women are still im-

ported from Europe.

European countries. Germany, Great Britain, and

France are the greatest leather manufacturing countries in

Europe. France leads all other countries in the export of

gloves, but Germany is a close rival. Great Britain, Belgium,

Italy, Czechoslovakia, and other European countries engage

in glove making and exporting. Horse hides are much more

important on the continent, where horse flesh is consumed

freely, than in Great Britain. The pig skin leather indus-

try is confined chiefly to Germany and Scotland, as other

countries leave the skins on the carcasses on account of the

difficulty of flaying. Germany has a good supply of native

goat skins and manufactures genuine moroccos. Norway
and Spain also provide skins suitable for making morocco

leather. The leather industry of Russia is very important.

British imports of leather and hides are the largest in the

world. Great Britain buys leather from India, Germany, 1

the United States, and other countries, and also imports

hides and skins from Argentina, South Africa, India, Australia,

New Zealand, and the U.S.S.R. Quantities of South

American sheep skins are sent to Mazamet, France. Goat ;

skins are not produced in the British Isles, excepting a !

few in Ireland. Leather manufacturers are therefore
|

dependent upon imported supplies. English leather exports
j

have a reputation for durability in the markets of the world.

One of the English specialties is harness and saddlery. Of

this class of leather goods England exports more than any

other country. This is quite natural, as, for centuries, the

English have been the greatest lovers of hunting and riding.

Canada has a well developed leather industry which con-

sists chiefly in the tanning of leather and the manufacture of

boots and shoes. Our import and export trade consists, to a

considerable extent, of an interchange of hides and skins with
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Fig. 59. Leather Boot and Shoe Factories

The benefit of proximity to markets and to labour is shown in the disposition of Canada’s
leather boot and shoe factories.

I

the United States. The two countries also buy from each

i other varying amounts of tanned leather and manufactured

I leather articles. Canada and the United Kingdom deal with

I each other chiefly in leather and leather articles. In addition,

! we buy small quantities of gloves, purses, and other leather

goods of special European makes.

Questions

1. Explain how the processes of converting skins and hides into leather were
learned.

! 2. Explain the distinction between the terms “hides” and “skins.” Give
the principal uses of each.

3. What animals are the chief sources of leather?

4. Outline clearly the different steps in preparing hides and skins for

tanning.

5. Describe briefly each of the three methods of tannage. Why may
tanneries now be located far from forests?

6. How has the United States come to be the leading country in the
manufacture of leather and the making of shoes?

7. Describe the leather industry in (i) Germany, (ii) France, (iii) Great
Britain, (iv) Canada.



CHAPTER XV

TEXTILES

Textiles may be defined as woven fabrics, as the term

textile is derived from a Latin word meaning woven. In

general use textiles include cotton goods of all kinds; woollens,

worsteds, and felt goods; carpets and rugs; hosiery, gloves,

and other knit goods; silks; linens; jute, and twine.

Early Methods of Manufacturing Textiles. All of these

textile products have been made for hundreds of years.

Knitting is sometimes considered the oldest form of textile

manufacture, as it resembles the netting used for fishing

among primitive tribes. Weaving is also very ancient. It

consists in the interlacing of two lines of threads crossing

each other at right angles. The longitudinal threads are

called warp and those that intersect and run across the warp

are called woof, weft, or filling. Grasses, rushes, willow

wands, and strips of skin were used by prehistoric man to

weave his mats, baskets, and crude articles of clothing and

shelter.

The invention of spinning marked an immense stride in

the direction of comfort and civilization. Spinning means

the twisting of a succession of fibres into a continuous thread

or yarn. Hair from goats, wool from sheep, fibres from flax,

hemp, cotton, jute and from the leaves of the pineapple and

many other plants, were available for use in different coun-

tries. Wool spinning may have been the earliest, for wool

was readily obtained from the numerous flocks and the wool

fibre could be easily twisted into yarn on account of its wavy
or curly structure. The flax fibre, from which linen is woven,

is more difficult to prepare, but its use long ago is proven by

pictures on Egyptian tombs and by remnants of old linen

204
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fabrics such as Egyptian mummy cloths. Cotton was

manufactured in India hundreds of years before the time of

Christ, and, in China, silk weaving is a very ancient art.

In spinning, aids for

holding and twisting the

fibre were called the distaff

and spindle. The distaff

means the staff for holding

the bunch of flax or wool.

The spindle is for spinning.

The earliest form of spindle

was a slender, cone-shaped

stone. When the spinner

had drawn out a thread

long enough to fasten to the

spindle, she would attach it

to a notch on the stone,

which she then dropped,

giving it a sharp twirl as it

left her hand. The heavy

stone would draw out the

fibre and the revolving mo-

tion would twist it into

thread. The spinning wheel

was a great advance over

this, for the spindle, now

Fig. 60. Peasant Woman in Portugal
Using Distaff and Spindle

What does this show about manufacturing
in the outlying towns of Portugal?

placed horizontally and driven by a wheel, had a steady and

continuous motion compared with the jerky action of the

spindle which must be dropped and picked up repeatedly.

India at a very early period invented a crude wheel, but

in Europe a wheel was not known till the fourteenth century.

In weaving, one of the first inventions was a way of

holding the warp stretched, that the weft or filling might be

more easily inserted. The early looms were usually vertical;
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the upper ends of the warp were held by a heavy wooden
beam at the top, and stone weights, tied to the lower end of

each thread, kept them straight. Some nations had vertical

looms with the warp attached to a beam at both top and

bottom. Low horizontal frames were also used, with the

weaver squatting on the ground to work on them. No finer

muslin has ever been made by machinery than that made in

India by primitive methods.

The Essential Parts of a Loom. (1) Warp beam. The
warp beam is a large beam or cylinder to hold the warp and

is usually at the back of the loom. The warp yarns (warp

ends or ends, as they are called in factories) wound on the

warp beam, must be long enough to make the desired strip

of cloth, which may sometimes measure from twenty-five

to thirty thousand yards. It requires a very skilful worker

to wind the warp ends upon this beam.

(2) Shuttle. The shuttle holds the filling yarn. In

primitive days the shuttle was a twig or stick passed under

and over every other warp end. To-day a skilfully con-

structed instrument is used.

(3) Harness. The early hand-weaver slowly and labori-

ously guided his shuttle under and over the ends all the way
across the warp. Now, all the warp yarns that the shuttle

is to pass under are automatically lifted at once, making an

opening through which it shoots rapidly. There must be,

therefore, a part of the loom which will control the warp

yarns, raising or lowering certain ones in regular order, that

the shuttle may pass under or over as required. This part

of the loom is called the harness.

(4) Batten. To obtain evenness and closeness in the

weave, an instrument is provided to push, or beat, the filling

yarns close together. This is called a batten.
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(5) Cloth beam. As the cloth is woven it is wound upon

the cloth beam, which is usually at the front of the loom.

It may be very confusing to try to recognize these five

essential parts in some of the highly perfected automatic

looms of to-day. But let us now consider how much our

wonderful machines, which seem to possess the skill and

intelligence of the human hand and mind that created them,

owe to the patient, laborious inventors of the eighteenth

century.

The Era of Modern Inventions. The supply of yarn and

the ability of the hand weavers to produce cloth were about

equal when John Kay and his son Robert, of Bury, England,

made improvements in the use of the shuttle. John Kay’s

invention was called the fly shuttle, because it was driven

from edge to edge of the warp yarns automatically instead

of the weaver’s throwing it back and forth by hand. This

increased fourfold the rapidity of weaving. Yarn could now
be woven much more quickly than the spinners produced it.

A series of inventions to increase the rate of spinning

naturally followed. The idea occurred to one inventive

spinner that the spinning wheel could be made to turn several

spindles at once. Other spinners made still further improve-

ments by greatly increasing the number of spindles and by
adding mechanical devices which spun the fibres into finer,

stronger yarn. But this machinery was too heavy to be

driven by the human hand, hence horse or mule power was
used. Up to this time most of the spinning was still done

in homes, but now small factories began to be established

as the home could no longer furnish sufficient force for the

heavy machinery. Gradually water power began to be used,

and, near the end of the eighteenth century, the invention of

the steam engine made steam power available.

Thus the ease and rapidity of spinning were greatly

increased and better looms were necessary to weave the yarn.
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Dr. Cartwright, an English clergyman, who had charge of a

parish amongst the weavers of Kent, brought out a heavy

loom called a power loom because it required strong power

such as steam. He tried to make the action of his loom

largely automatic, so that one weaver might be able to attend

to many machines. His invention was hardly a success, but

it laid the foundation for the wonderful power looms of the

present day.

In 1801 a French weaver of Lyon, Jacquard, produced a

loom for the weaving of especially complicated designs. The
machine is guided in weaving the pattern by perforated

cards, on somewhat the same principle as the perforated

player piano rolls control the action of the keys. Other

types of looms exist also, and electric appliances are now
available, such as an automatic stop if a thread breaks, or

devices for automatically supplying filling yarn and threading

the shuttle, so that one person can now attend to a number
of looms.

Knitting. By far the largest amount of cloth manu-
factured is woven, but the increase of knitted fabrics and

garments during the last thirty or forty years is important.

There are various reasons for this development. Knitted

cloth is cheaper than woven cloth because the former can be

produced much more rapidly. It takes about one-seventh

as long to make a knitted fabric as an equally good woven
one. Then, too, the light weight, flexibility, and beauty of

knitted fabrics make them most desirable for gloves, sweaters,

knitted suits, dresses, bathing suits and other sports clothes.

And the ease with which knitted garments can be laundered

makes them especially serviceable for undergarments,

stockings, and infants’ wear.

The United States is extensively engaged in the manu-

facture of knitted materials and in the production and

export of machinery for knitting. Canada, also, has a
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thriving knitting industry. European knitting centres are

situated in the leading textile countries, such as England,

France, Germany, Italy, Switzerland, Austria, and Czecho-

slovakia.

Lace Making and Embroidery. Lace making is a very

ancient art and it is well worth while to visit a museum to

study some of the beautiful specimens of lace in the textile

exhibitions. Laces are classed in two divisions, hand-made

or real lace and machine-made or imitation lace. Inven-

tions to simplify the making of real laces began to appear in

the sixteenth century, and the lives and fortunes of many
inventors were sacrificed in the endeavour to perfect the

machines. But they succeeded so well that now many of

the most beautiful and intricate designs of expensive hand-

made laces may be reproduced in the machine-made laces

at prices which bring them within the reach of all.

Imitation laces are made in many countries. Some of

the most beautiful ones come from Calais and Lyon in France.

Nottingham, England, has long been known for the making
of lace curtains and fine laces. In other countries, also,

many women and girls are engaged in the lace factories or in

the production of hand-made laces in their homes.

Of recent years an embroidery machine has been per-

fected, which works so skilfully that the embroidery can

hardly be distinguished from real handwork.

Cotton

Cotton is the fibre most extensively used in the textile

industry because of its cheapness, availability, and usefulness.

Cotton fibre is the product of a plant and is obtained more
quickly and easily than wool fibre, which necessitates the

rearing of flocks of sheep or goats. Therefore cotton is

cheap and plentiful. Its varied usefulness is shown by the

great number of cotton materials which range from the
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finest muslins and laces to heavy sailcloths and cord fabric

for automobile tires. Gun cotton and millions of dollars’

worth of by-products add greatly to the value of the crop.

Types of Cotton. Cotton belongs to the mallow family,

which includes the hollyhock and marsh mallow. The
plant branches close to the ground and grows to a height of

three feet or more, depending on the variety and the locality.

The tufts of fibres attached to the seeds are the cotton lint

of commerce. American upland cotton constitutes all but

a fraction of one per cent, of the United States cotton crop.

This type is also grown in many other countries. It takes

its name from the fact that it was originally grown in the

uplands of the Atlantic states. The fibres are for the most

part about an inch in length. Cottons with short fibres

mature earlier and yield a larger crop than those with long

fibres. The early maturing varieties are also safer from the

boll weevil, a small grey beetle which attacks the growing

bolls and destroys their contents. This pest makes it almost

impossible for the United States to produce sea-island cotton,

a very fine, long staple, late maturing variety.

Egyptian cotton, which also has a long silky fibre, was

introduced into the Salt River Valley of Arizona about

twenty years ago and the United States now has a small

production of this type of cotton. Asiatic cotton is closely

allied to the American upland cotton but the fibres are shorter

and coarser.

Climatic Requirements. The cotton plant is of tropical

or sub-tropical nature and requires a frost-free season of

approximately two hundred days. It is grown most advan-

tageously between latitudes 40° north and 30° south of the

equator. Plenty of sunshine is essential with ample moisture

supplied either by frequent showers or by irrigation. The

need for moisture decreases as the season advances and

dry weather is desirable for the harvesting period.
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Cultivation. Much hard labour is involved in preparing

the fields, planting and hoeing the crop, and picking the

cotton. In the United States machines are used for planting,

but most of the picking is done by hand, as the plants con-

tinue to bear after the bolls begin to ripen. The bolls or

pods, when mature, burst into sections, disclosing the downy,

white cotton fibre covering the seed. Men, women, and

children work in the fields from early morning until late at

night, for the cotton must be picked as soon as it is ripe;

if left, it is apt to become discoloured. The picker grasps

the ripe cotton inside of the open boll and it easily comes out.

An average picker can gather from 200 to 250 pounds a day.

Ginning. After the cotton is picked, the seeds must be

removed from the fibres or lint. In former times this was
also a slow, tedious hand process, as a good worker was
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able to clean only about three pounds of seed cotton a day.

But in 1793, Eli Whitney, a schoolmaster who came to the

cotton district from New England, was successful in construct-

ing a machine that would quickly and easily strip the fibre

from the seeds. His invention is called a gin, which is a

shortened form of the word engine. The average up-to-date

ginnery employing only three or four men can clean five or

six thousand pounds of seed cotton an hour. After it is

ginned, cotton lint is compressed into bales. The covering

of the bale is jute or other coarse cloth. In the United States

the average weight of a bale is about five hundred pounds.

Manufacturing. Specialized machinery, involving a

number of technical processes, is necessary. At the factories

the bales are opened and the cotton is fed into powerful

machines. These loosen up the cotton and eliminate much
of the dried leaves, dirt, and other extraneous matter present.

The now fluffy cotton is passed between rollers and emerges

as a broad sheet, or lap, of uniform thickness, which is wound
into a roll ready for carding.

In the carding machine the lap is brushed or carded by

sets of innumerable fine wire teeth. The action is like a

comb pressing against a wire brush. The cotton is freed

from considerable quantities of poor fibres and extraneous

matter not previously removed, while the good fibres are

straightened and untangled. The cotton issues from the

machine as a thin veil, which is condensed into a loose,

untwisted strand or rope, known as sliver.

The sliver is passed between successive pairs of rollers,

each pair of which revolves faster than the preceding. These

drawing rollers not only lengthen out the sliver, but draw

together and unite a number of slivers. In the next process,

the sliver is further drawn out and given a slight twist,

to form a fine strand, called roving.
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The spinning frames perform the final operations of

drawing out the roving, twisting this into yarn, and winding

the yarn into a form suitable for its intended use. These

spinning machines have hundreds of spindles revolving

simultaneously. Modern spinning machines are provided

with automatic stop arrangements which act in case a thread

|

breaks.

The weaving of the yarn into cloth is done by power

looms. Spinning and weaving may be carried on at separate

mills or at the same establishment. The mills are usually

separate in England but in the United States establishments

which do both spinning and weaving are more common.
The finishing operations, such as bleaching, dyeing,

printing, and mercerizing, involve highly technical processes

and require special equipment. All of these operations are

often performed at a large specialized plant which finishes

goods shipped to it from a number of textile mills.

Production and Export of Raw Cotton. The United

States. More than half of the world ’s cotton supply is grown

in the United States. The "cotton belt” of that country

extends from the southern Atlantic states westwards through

the Gulf Plains to Oklahoma and western Texas. There is
*

also some production in New Mexico, Arizona, and Cali-

fornia. Although corn is the most valuable crop grown in

the United States, raw cotton is the most valuable export.

The wealth derived from the cotton industry has played a

large part in placing the United States among the leading

commercial countries. Galveston, Houston, and New
Orleans are the principal ports from which cotton is shipped,

either to the northern states or abroad for manufacture.

The United States exports cotton to the United Kingdom,
Germany, Japan, China, and a number of other countries.

India. A large quantity of short-staple cotton is grown
on the black soils of the Western Deccan, and cotton of the
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American upland type is grown on

irrigated areas in the Punjab and

upper Ganges valley. Large irri-

gation works in the lower Indus

River region may increase cotton

production in Sind. Bombay and

Karachi are the principal cotton

exporting ports of India. Japan

is the most important purchaser of

Indian cotton. China and a num-
ber of European countries like-

wise import raw cotton from India.

China. The cotton grown in

China is the short-staple Asiatic

type like that grown on the Deccan

Plateau. It is grown chiefly in the Yangtze and Hwang Ho
river regions and is particularly important in the lower

COTTON TRADE

What cotton manufacturing coun-
tries are dependent upon imported
raw cotton and what manufacturing
countries are producers of raw cotton?
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Yangtze Basin. As two crops a year are grown on the small

farms of this densely populated area, the planting of cotton

often follows the harvesting of a food crop.

U.S.S.R. Most of the Russian crop is grown under

irrigation in Central Asia (Turkestan) and Transcaucasia.

In the cotton regions large farms have been organized and

modern machinery and improved methods of cultivation are

said to have been introduced. New regions of non-irrigated

cultivation in the Ukraine and North Caucasus are being

developed, but cotton growing there is still in the experi-

mental stages. In length of staple the cotton grown in the

U.S.S.R. is comparable to most of that grown in the United

States.

Egypt. Most of the world ’s supply of long-staple cotton

is grown under irrigation along the valley and delta of the

Nile. Practically all of the Egyptian crop is exported.

Raw cotton shipped from Alexandria constitutes the bulk

of the export trade of Egypt. Great Britain is the most

important market but other countries likewise purchase

Egyptian cotton for the manufacture of fine cotton goods.

Other Countries. Cotton is grown in many other

countries but not nearly so extensively as in the ones already

mentioned. The Anglo-Egyptian Sudan and Uganda, in

British East Africa, are worthy of mention. The construction

of a large irrigation dam on the Blue Nile at Sennar, south

of Khartoum, has greatly increased the acreage and production

of high grade cotton in the Anglo-Egyptian Sudan in recent

years.

Mexico, Brazil, Peru, and Argentina are among the

countries which are of secondary importance in the production

of cotton. Large areas suitable for cotton production await

development in Brazil and other parts of the world including

some of the British possessions in Africa. On the whole

the trend of production is upward in the countries which
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are minor sources of cotton, although expansion has been

checked, at least temporarily, by low prices. But continued

gradual increases will no doubt accompany the economic

development in the various countries. In most cases an

inadequate supply of labour and lack of transportation

facilities are present handicaps to rapid progress.

Cotton Manufacturing Countries. The United States

manufactures a little less than half of its enormous cotton

crop. The oldest cotton milling centres of that country

are in the New England States. Fall River and New Bed-

ford, Massachusetts, are leading cities in the domestic cotton

textile industry. But mills using cotton have now sprung

up in all parts of the United States. In the Southern States,

near the source of production, great strides in cotton manu-
facturing have taken place and there are now many cotton

mills in the Carolinas and Georgia.

Asiatic countries are now of major importance in the

manufacture of cotton textiles. Cotton spinning and

weaving are highly important in Japan which, like Great

Britain, depends upon imported raw cotton. Osaka is the

most important centre of the cotton textile industry of

Japan. There is a cheap labour supply as young girls from

the farm villages are commonly employed in the textile
]

mills. Recently Japan has surpassed Great Britain in
j

exports of cotton goods, but whether permanently or tempo-

rarily cannot yet be said.

In China there is a large concentration of cotton spinning

and weaving in Shanghai although the industry is important

in several other ports and a few interior places. A
considerable proportion of the mills are Japanese owned.

In much of the interior of China cotton spinning is still

done in the homes. In the colder parts of China padded

cotton clothes are worn during the winter.

Large cotton mills have been built at Bombay, which is
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the most important cotton manufacturing centre in India.

The dryness of the climate at Karachi prevents the establish-

jment of a cotton textile industry there, as a certain amount of

moisture in the air is necessary for the manufacture of

cotton. In some parts of India and Burma women still

make cotton fabrics in their homes. Although notable

progress has been made, both India and China continue to be

partially dependent upon imports of manufactured cotton.

European Countries. Great Britain is noted for the

j

manufacture of high grade cotton fabrics. To a great extent

the industry is localized in south-east Lancashire. Lying to

the west of the Pennine Range, this region has a moist climate

very suitable for the industry. In addition it is well supplied

with coal and water power. Large imports of raw cotton
‘ pass over the docks and through the warehouses of Liverpool

and Manchester to Bolton, Oldham, and other spinning

j
I

centres. Manchester is the business centre of many of the

manufacturing companies. Before the war British exports

of manufactured cottons amounted to two-thirds of the

world’s total exports of cotton goods. Now, however,

I England’s cotton exports are meeting with the competition

of Japanese cottons in the markets of the East.

The countries of western and central Europe also

count cotton manufacturing among their chief industries.

|

Germany, France, and Italy manufacture large quantities

!

of cotton goods. France and Switzerland have long been

famed for the finest qualities of muslins, embroideries, and
laces. Czechoslovakia, Spain, Belgium, Poland, and Austria

have cotton industries of considerable importance.

In the U.S.S.R. the manufacture of cotton is important

in the Moscow and Ivanovo-Voznesensk industrial regions.

New mills have been built in these centres and also in the

cotton growing districts of Central Asia and Transcaucasia .

1

Source: Economic Review of the Soviet Union,
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Other Countries. In Brazil and Mexico cotton is both

grown and manufactured. In this respect these countries

resemble the United States, China, India, and the U.S.S.R.,

but they have much smaller industries. Sao Paulo is the

principal manufacturing centre in Brazil.

The manufacture of cotton goods is the chief branch

of the textile industry in Canada. The first Canadian mill

Cotton Rayon Raw Silk

Fig. 64. Appearance of the Common Textile Fibres Under
Microscope

The outstanding points are: the twist in mature cotton fibres, which facilitates

spinning; the overlapping cells or scales on wool which make it mat or felt well; and the

smoothness and, therefore, the cleanliness of rayon and real silk. Flax fibres, from which
linen is made, are remarkable for their length of staple, durability, and tensile strength.

In Item 1, A shows two unripe or dead cotton fibres, that is, fibres which have not

attained full maturity. It is very important that they should be detected, since their

presence is very detrimental to yarn and fabric. B shows a specimen of a half-ripe fibre

which is the result of cotton being removed from the pod before fully matured. This also

lowers its value to the manufacturer. C shows two specimens of matured or fully ripe

fibres.

In Item 3, A shows raw silk with gum, B shows degummed silk.
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was erected at Sherbrooke, Quebec, in 1844, and the second

j

at Thorold, Ontario, in 1847. Other cotton mills were also

established, and by the end of the nineteenth century,

I

Canadian mills were producing a wide range of goods of

I

excellent quality.

By-Products of Cotton. In addition to cotton textiles

! there are other important products of the cotton plant.

The oil is extracted from the cleaned cotton seeds and used

for making lard substitutes, as an adulterant for olive oil,

|

and in the manufacture of soap. The manufacture of

|

cotton seed oil is an important industry in the Southern

i
States. The material left after the oil is pressed out is called

cotton seed cake. When ground this makes good feed for

cattle. For this purpose it is shipped to the important

I

dairying regions in the United States, Canada, and Europe.

Wool

Wool fabrics combine warmth and comfort, good

|

appearance and durability. Although wool is used much
! less extensively than cotton, it is necessary for clothing in

the cool, temperate areas of the world where modern civiliza-

i
tion centres. Moreover, a large number of people are

i employed in the various branches of the wool industry,

from rearing sheep to making the finished cloth into garments.

Household industries using hand looms are relatively more

|

important for wool than for cotton. This applies not only
! to Asiatic lands but to parts of Europe where wool is used
! locally for making clothing, rugs, bags, etc.

Varieties of Sheep. Domesticated sheep are of chief

importance in supplying the wool requirements of the world.

The merino sheep, which was developed in Spain centuries

ago, is the finest type of sheep bred primarily for wool,

i
It has now been introduced into all the great wool producing

countries. Merino wool possesses the softness, fineness.
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strength, and elasticity necessary for the manufacture of the

finest woollen and worsted yarns. In the British flocks

attention has been concentrated chiefly on the question

of meat production, but the wool is a valuable product also.

The development of crossbreeding between the various

merinos and the mutton breeds has shown that it is possible

to secure good wool as well as superior mutton from the same

flocks. As a result of this development, the world’s clip

of crossbred wools now exceeds the production of merino

wool.

Fibres from Other Animals. The Angora goat originally

inhabited the regions of Asiatic Turkey of which Angora is

the centre. Its outer coat consists of long, white, wavy
hair from which very enduring fabrics called mohair are

made. The demand for this hair has resulted in the intro-

duction of the goat into South Africa, the United States,

Australia, and New Zealand.

There are several varieties of Kashmir goat, but those of

Kashmir and Tibet are the most valuable. The under-coat

of hair is greyish-white, soft and silky. From it the far-

famed and costly India shawls are made.

The alpaca
,
the vicuna and the llama are native South

American wool or hair-bearing animals. The alpaca and the

vicuna are the most valuable. Alpacas are kept in large

flocks which graze throughout the year on the level heights

of the Andes of southern Peru and northern Bolivia. They
are not used as beasts of burden like llamas, but are valued

only for their wool.

Camel's hair is obtained chiefly from China and Russia.

Camels also produce two kinds of fibre. The stiff, beard-

like hairs are strong and coarse and are used for coarse yarn

and bagging, but more particularly in brush making. The

soft wool hair is fine, strong and tan-coloured. Fabrics
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Fig. 65. World Production of Wool
Each dot indicates one per cent, of the world production and

crosses indicate minor amounts.

made from it are of exquisite tex-

ture. They command a high price

as there is but a limited supply of

camel’s hair.

Hair selected from the manes
and tails of horses, cattle hair and

hair of the common goat and rabbit

are also used in the textile industry.

Rabbits’ hair makes good felts

which are much used for hats.

The World’s Wool Supply.

The annual clip of wool through-

out the world is estimated at

about three billion pounds. The
chief producing countries are those

WOOL TRADE

Compare wool trade with mutton
and lamb trade. See Fig. 55.
Note that in each case the chief
exporting countries are located in
the Southern Hemisphere. What
other products are exported mainly
from countries in the Southern
Hemisphere?
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which have much pastoral lands. Australia and New Zealand,

the United States, the Union of South Africa, Argentina and

Uruguay, the United Kingdom, and Spain are leading

countries. Considerable numbers of sheep are likewise

raised in France, Italy, Germany, Rumania, and Yugo-

slavia. However, practically all of the countries of Europe

are more or less dependent upon imports. The U.S.S.R.

has a large clip but is not ranked with the foremost countries

because her production is chiefly coarse, inferior wool.

India, China, and North Africa also produce mainly coarse

wool suitable for making carpets and rugs.

Wool Marketing. Selling the wool clip at auction is

practised in most countries. Buyers from almost every part

of the world attend the London sales, which take place every

two months, and which govern the wool prices of the world.

The wool is placed in well lighted warehouses in order that

the buyer may judge the quality. But during the foggy

winter months it is often necessary to postpone the sales a

day or two, until the light is bright enough to enable the

dealers to form a correct estimate. Some of the Australian

wool is sent to the London auctions, but the bulk of it is now
marketed in the home ports, Sydney, and Melbourne. These

sales are also very largely attended.

In Europe, Hamburg, Bremen, Antwerp, Le Havre, and

Marseille also have auctions. In North America, Boston

is the principal wool market; in South America, Buenos

Aires; in South Africa, Cape Town, Port Elizabeth, and

Durban.

Wool Manufacturing in the Leading Countries. In this

industry Great Britain still maintains the leading position in

the world. The centre of manufacture is a small district in

the western part of Yorkshire, in which Bradford, Hudders-

field, and Leeds are situated. The woollen and worsted pro-

ducts of these cities have a well established reputation for
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superior excellence. The southern part of Scotland is noted

for “tweeds,” Galashiels and Hawick, in the valley of the

Tweed, being the most important centres.

The United States holds the second position in the woollen

and worsted industry, which has been localized in some of the

old-established states, such as Pennsylvania, New York,

Massachusetts, etc., but it is now expanding into many other

states, even into the far west. There is ample room for still

greater growth in the American woollen industry, for, while

American mills meet with very severe competition in foreign

markets, their domestic market alone could consume an

increased production.

Other countries. France excels in the manufacture of soft

worsted goods and artistic productions of fine classes of

dress goods. Germany and Italy also have large manu-
factures of wool. In Belgium the weaving of woollens and

worsteds is important and its factories also do much prepara-

tory work for the industries of the adjacent countries, such

as scouring and cleaning wool and carding yarn. Russia’s

importance in both the production and manufacture of

wool has been exceedingly variable since the Revolution.

Persia, Turkey, and the Orient furnish hand-made rugs

for those who can afford this expensive luxury. Istanbul

(Constantinople) is the chief distributing centre.

Recently wool manufacturing is spreading to other

continents and countries. The increase in manufacture

and consumption of wool in Japan in recent years has been

phenomenal. There are a few large weaving companies

in the country, but small weaving mills, often household

establishments, are prevalent .

1 The wool producing countries,

such as Argentina, Australia, and New Zealand, are also

entering upon the manufacture of wool. In Canada the

woollen industry is now firmly established and our mills

1Source: Foreign Crops and Markets, July 2, 1934.



224 Commercial Geography

produce tweeds, homespuns, serges, broadcloths, and Over-

coating, as well as the characteristic Canadian flannels,

blankets, and mackinaws. So good is the quality of these,

that the preference once shown by the public for imported,

rather than Canadian woollens, has largely disappeared, and

Canada has even exported considerable amounts of wool

manufactures.

Pulled Wool and Reworked Wool. The “virgin wool”

or new fibre taken from live sheep is entirely insufficient to

make all of the woollen cloth required. Pulled wool is taken

from the pelts of slaughtered sheep. Some of the great

meat packing plants of Chicago, St. Louis, New York,

Toronto and other cities conduct pulleries to pull, wash and

grade the wool from the skins of the slaughtered sheep and

lambs. The fibre is of various lengths and grades,

as all varieties of sheep are slaughtered for meat. But even

the best of it is inferior to good fleece wool. Mazamet,

France, is one of the most famous wool-pulling centres, and

pelts are shipped there from all parts of the world.

Reworked wool is obtained from tailor’s clippings, that is,

the small pieces of wool left after cutting out garments in

ready-to-wear establishments, and from the woollen rags

that the junkman collects. Various methods are used to

reduce the woollen or worsted rags again to the individual

fibres of which they are composed, or to extract the woollen

fibres from wool and cotton mixtures. Many men and women
are employed in the rag industry. Rag markets are held in

many countries; Dewsbury, England, is a famous rag market.

Silk

History. The silk industry originated in China at a

very remote period. The Chinese jealously guarded the

secrets of their valuable art and many centuries passed before

it spread to the adjacent countries, Japan and India. About .



Textiles 225

i

550 A.D. the knowledge of silk culture and manufacture

reached Constantinople in Europe. The silkworm took

extended. In the twelfth century Sicilian silks were famous.

Further north, Florence, Milan, Genoa, and Venice soon

became noted for their silken fabrics. Under royal patronage

the rearing of the silkworm and the manufacture of silk

were introduced into the valley of the Rhone, and Lyon is

I still the leading silk city in France.

In modern times the manufacture of silk has greatly

j

increased. It is no longer the luxury of the rich and great,

but is in universal demand for clothing, for house furnishings

I
and for special purposes such as covering electric cords

for telephones and electric lights. Real silk is no longer

sufficient to meet these varied requirements. But scientists

have been successful in producing artificial silk or rayon,

and the world’s rayon output now exceeds the amount of silk

produced each year.

Sericulture. Sericulture concerns itself with the produc-

tion and rearing of silkworms, the formation and care of

j

cocoons and the maturing of a sufficient number of moths to

i supply eggs for the following year. It is carried on where

the climate is sufficiently warm and humid to produce a large

crop of leaves for feeding the worms. The leaves of the

mulberry tree are the best food. The tiny worms which

hatch from the eggs grow rapidly when well supplied with

freshly chopped mulberry leaves in clean, well-ventilated

rearing homes.

The full-grown worm is about three inches in length,

white and velvety in appearance. Two small sacs, one in

each side of the body, are full of transparent liquid from

which the silk of the cocoon is formed. It comes from

openings just below the mouth and hardens on contact with

the air. Thus a delicate thread of two strands is formed

kindly to its western home and flourished and the industry
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and the whole is held together by a gummy substance. The
silkworm shrinks in size as the silk is spun out and the cocoon,

which is completed in about twenty-four hours, is from an

inch to an inch and a half in length.

If the moth is allowed to issue it cuts and spoils much of

the fibre, so in the cocoons to be used wholly for their silk

the pupa is killed. This is done by placing them in a hot

oven, exposing them under glass to the rays of the sun or

subjecting them to a steam bath.

Wild Silk. Although silkworms reared in nurseries

are the chief source of silk, there is also the wild silkworm

which lives in the open, feeding upon what it can get

—

frequently oak leaves. In parts of the world where un-

domesticated silkworms are numerous, the natives spend

much time and labour in climbing high trees to collect the

cocoons. Wild silk, often called tussah silk, comes mostly

from India and the interior of China. The fibre has many
irregularities, and silks made of it are less lustrous than

other silks and are often rough or harsh to the touch, but they

are very durable and useful.

Silk Reeling. The unwinding of the little silken cocoons

is a very important and tedious process. It is called reeling

and is commonly done by young girls in the country where

the cocoons are produced. However, hand-reeled silk is

likely to be dirtier, coarser, and more irregular than machine-

reeled. The best silk is reeled by filatures, which are reels

driven by steam or electric power.

At the filatures the cocoons are put into a basin of hot

water in order to soften the gummy secretion which binds the

fibres together. The filaments of several cocoons are united

and twisted slightly in the fingers to make a single strand,

often called a single. This single is inserted into the eye oi

the reel or machine which is to unwind the cocoons and wind

the skein of silk. Great skill is required in reeling these
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skeins to keep them smooth, strong, and uniform in size

throughout.

Baling. After reeling, the silk is prepared for export.

In Japan and China about thirty of these skeins or hands

are packed into a square block, called a book. Each book is

wrapped and marked with the brand of the filature. The
books are then baled and covered with matting. Japanese

silk bales weigh approximately 132*4 pounds.

Silk Throwing. When the skeins of raw silk arrive at the

mill, the singles are stretched, doubled, and twisted, to give

the size and strength of yarn desired, for warp or filling.

These operations are called throwing and the people who do

this work are called throwsters. Yarn made in this way is

called reeled silk and is used for the best class of woven and

knit fabrics.

Spun Silk. Spun silk is made from defective

cocoons, tangled and broken outside fibres, and other waste.

This is spun like the other fibres of short or irregular length

used in the textile industry. Spun silk may be of very fine

quality, ranking well with reeled silk, or it may be of poor

quality, such as that made from the low-grade waste of

very short, tangled fibres and of shoddy picked from silk

rags. Although at one time the spun silk industry was an

important item, to-day it is small in comparison with the

total amount of raw silk produced.

Production and Export of Raw Silk. Asia and southern

Europe are the chief sources of the world ’s raw silk supply.

Japan is by far the most important exporting country.

Sericulture there is highly developed on a scientific basis and

is almost as important as rice cultivation. Were it not

for the profit obtained from this industry, Japanese farmers

of middle and lower grades would hardly be able to subsist.
1

Source: The Japanese Empire ( Year Book of Japan).
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Fig. 67 . World Production of Raw Silk

Each dot indicates one per cent, of the world production and crosses indicate minor
amounts. Account for the large concentration of the industry in the Orient.

The silk is reeled at filatures to meet the requirements of

American manufacturers. Yokohama is the centre of the

Japanese silk transactions. From the port of Kobe, also,

large quantities of silk are exported. China has a very

large production of silk but, as the quality is considerably

impaired by primitive native reeling, exports are compara-

tively small. Shipments are made from Shanghai and

Canton. Raw silk for commerce is also produced in Italy

(particularly the Lombardy Plain), the Levant and Central

Asia. France, British India, and several other countries

produce silk but are importers rather than exporters.

Although climate is an important factor in successful

silk production, it is no more essential than a plentiful supply 1

of cheap labour. Caring for the silkworms involves long l||

hours of work which is often done by women and children 1

1

for very small pay. For this reason European production I j
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{Courtesy University of Chicago Press)

Fig. 68. World Map of Silk Manufacture
Notice the importance of a relatively small area in the eastern United States. In

1 few other lines of manufacturing is there so remarkable a concentration. Paterson, New
Jersey, and the surrounding area lead the world in silk manufacturing.

i is gradually declining and the Orient must be relied upon

principally for raw silk.

Manufacturing Countries. The United States. The
great bulk of the foreign trade in raw silk is between Japan

j

and the United States. New York City is the centre of the

L

American silk trade in both raw silk and manufactured pro-

ducts. Silk manufacturing is concentrated in the eastern

part of the country.

European countries. France leads the countries of

Europe in the amount of silk manufactured and has long led

the world in the production of elaborate designs and exquisite

materials. Italy, while an important producer of raw silk,

exports large quantities of that commodity and falls, there-

fore, with Germany, the United Kingdom, and Switzerland

!

as a lesser manufacturer of silk products.
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Asiatic countries. The manufacture of silk is an impor-

tant branch of the textile industry of Japan. The industry

is more highly developed there than in China or India. It

is chiefly in the manufacture of cotton that Oriental countries

have progressed in the use of modern machinery. For the

most part, the silk of China is still manufactured in the

homes for domestic use. The silk industry of India is

primitive and production has been gradually declining.

Artificial Silk. Rayon is a manufactured fibre made
from cellulose, which is the chief component of the solid

part of plants. The cellulose from the branches and leaves

of the mulberry tree, from cotton stalks and cotton lint,

and from other plants, has been used in producing this fibre.

Sulphite pulp made from spruce wood is now used extensively

on this continent. The pulp is treated with chemicals and

subjected to mechanical processes until a smooth viscous

substance, similar in appearance to thick maple syrup, is

formed. To produce the thread or yarn this gelatinous

mass is forced through spinnerets or small jets, each pierced

with a number of minute holes. The number of holes in

the face of the jet determines the number of filaments in

the finished yarn. The liquid threads pass from the spin-

nerets to an acid solution where they coagulate instantly,

forming a strand of artificial silk thread.

This process, known as the viscose method, is the

one most commonly employed. Materials which differ

considerably in characteristics and qualities are made by

other processes. Another important basic material besides

wood pulp is cotton linters, that very unprepossessing grey

fuzz that clings to the cotton seed after ginning. The manu-

facture of artificial silk began in Europe in the latter part of

the nineteenth century, but its extensive use has come since

about the time of the First World War.
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(iCourtesy University of Chicago Press)

Fig. 69. World Production of Rayon
Compare this map with the map of silk manufacture. See Fig. 68.

Nylon. A programme of chemical research undertaken

i

by the du Pont Company in the United States during the late

1920’s resulted about ten years later in development of

nylon, the first true synthetic fibre produced by man. The
i manufacturing process consists of three phases: (1) the

production of “nylon salt,” which is a mixture of the essential

!
chemicals, (2) polymerization of the salt (hooking of the

original molecules end to end to form giant molecules)
, (3) the

j

spinning and drawing of nylon yarn into its final textile form.

Controlled stretching of the nylon yarn to several times

I its original length gives it the desired properties. Much
stretching produces a yarn which is very strong, but not very

! elastic: elasticity comes with a lesser degree of stretching.

|

Strong nylon yarn was very suitable for the manufacture of

; man-bearing parachutes during the Second World War.
i Another useful property is the resistance of nylon to insect
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and mildew attacks. Up to the present it has largely found

application in the field formerly occupied by pure silk. It

has been the trail blazer for various new synthetic fibres now
appearing on the market .

1

Canada’s Silk Industry. The growing use of silk in the

manufacture of hosiery and knitted goods has brought about

the establishment in Canada of silk throwing. Mills have

been started also for the weaving of broad silks, crepes, satins,

ribbons, etc. Factories for silk throwing and weaving are

at present all situated in Quebec and Ontario. Canadian

woven silks are of excellent quality and appearance, and

already importations of manufactured silk have been reduced

to a very moderate volume. Knitting mills that use real

or artificial silk, either alone or in combination with wool

or cotton, are more numerous. There is ample machinery in

Canada for supplying domestic requirements of both woven
silk fabrics and knitted goods .

2

•In the artificial silk industry Canada has both the raw

material and the experience of half a century of pulp-making,

which is now reaching its highest expression in the production

of wood cellulose for silk. The establishment of a branch

plant in Canada at Cornwall, Ontario, by an English firm,

was the initial step in the development of the rayon industry

in the Dominion. Another variety of artificial silk known
by the trade name of celanese is manufactured at Drum-
mondville, Quebec, likewise by a branch of the English firm

which originated the process. Cotton linters are used here

instead of wood pulp, but the essential difference is in the

chemical treatment of the cellulose. Canadian nylon is spun

at Kingston, Ontario, preceded by polymerization carried on

at Martinsville, Virginia, from salt manufactured at Belle,

West Virginia. Considerable expansion is to be expected.

Source: “Nylon Yarn,’’ by H. C. Mersereau, in Canadian Chemistry
and Process Industries, Vol. XXIX, No. 12, December, 1945.

2Source: Manual of the Textile Industry of Canada.
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Linen

We do not ordinarily possess or use linens in such quanti-

ties as we do cotton or woollen fabrics. However, linen has

qualities which make it necessary for special service, such as

surgical uses and household purposes. No other textile is so

free from lint, can be so quickly cleansed, and is so pure and

hygienic for constant service.

Cultivation of Flax. Flax is grown throughout a wide

range of climatic conditions but the best fibre is obtained from

regions which have moderate summer temperatures and high

humidity of the atmosphere. It requires a deep, well-drained

soil which should be thoroughly cultivated in preparation for

the crop. It has been thought that flax is very exhausting to

the fertility of the soil, but apparently the harmful effect is

from a fungoid disease called flax wilt. At any rate, it should

be grown in rotation with other crops, and if wilt occurs, not

oftener than once every seven years on the same land.

The plant is an annual and has an erect, slight stem.

It grows to a height of two or three feet and bears blue

flowers which develop into seed capsules or "bolls.” In

the European countries where flax is cultivated, the seed is

generally sown broadcast by hand, thickly and evenly.

This produces a crop of plants growing close together and

branching only slightly at the top. Branching is undesirable

as it impairs the quality of the fibre.

The production of flax fibre is a hard, monotonous task.

When the plants are a few inches high, workers in

Europe, principally women and children, go over the

ground on their hands and knees to remove the weeds.

In summer, just before the seeds are ripe, while the

stems are still green, the flax must be harvested. Dry,

clear weather is best for this. Men now go through
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the fields pulling the flax plants up by their roots in handfuls.

The plants must be kept straight so that the stems will not

become entangled. If the seed is to be saved the flax must

be dried after pulling. The seeds are removed by drawing

the stems through a ripple or comb with long teeth, or by

means of a suitable machine.

Preparation of the Fibre. The flax fibres are found

in bundles on the inner side of the bark, next to the central

woody core, from both of which they must be separated.

Some attempts are being made to do this by means of chem-

icals or by means of machines, but so far the safest and

best way is by retting or rotting the flax in the water of pools

or rivers. During this process the flax must be turned and

inspected, and great care must be taken to remove it from

the water and stop the retting before the fibre is attacked.

Throughout the Courtrai region of Belgium, where much
flax is grown, runs the River Lys, the water of which is

especially suitable for retting. This, combined with the

favourable climate and the industrious and painstaking

habits of the Belgian people, enables them to produce the

finest grade of flax fibre in the world. In Russia, flax is often

spread out over the fields for several weeks, and should be

turned frequently while dews and rains perform the retting

process. Although a very soft, silky flax is produced in the

U.S.S.R., good results from dew-retting are very dependent

on favourable climatic conditions.

After the flax is retted and dried, the stems are run

through a machine that breaks in pieces and largely removes

the decayed and brittle outer bark and woody pith. Beating

off the woody material not already removed is called scutch-

ing. A simple type of machine with revolving wooden

blades is commonly used for this purpose. The cleaned
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fibre is put up in bundles of fourteen or twenty-eight pounds

and then baled ready for market or for the spinning mills.

Spinning and Weaving. When the baled flax arrives at

the spinning mills, it must first be opened, cleaned, and

straightened. Then follows the important process of hack-

ling or combing out the fibre into long, fine filaments. Former-

ly this was done by hand by drawing bunches of flax over

the sharp steel pins or teeth of a series of hackles. In recent

years machinery for doing this work has been considerably

improved and rapidly adopted by the larger mills.

Thus prepared, the flax is ready for the various processes

by which it is spun into yarn. In spinning, the yarn is

often passed through troughs of hot water. But for coarser

yarns, where strength rather than fineness is desired, this

softening process is not necessary.

The weaving of linens, with the exception of the excessive

moisture required, is similar to the weaving of other textiles.

The plain weave is used for sheeting, handkerchief linen,

crash, and other common fabrics. The Jacquard loom is

used for damasks.

Use of Tow. During the hackling and other preparatory

processes the workers lay aside the tow. Short and broken

pieces of the fibre are also left over from spinning and weav-

ing. All these short, irregular fibres are carded, combed, and

spun, very much as is done with cotton fibres, except that

much more moisture must accompany the operations. Tow
has many of the good qualities of the best flax, but it is not

so smooth, fine, and strong. It is used for the coarser

crashes, for toweling, and for linen and cotton mixtures.

Linen Production. Nearly all the flax fibre of the world

is produced in Europe and Asiatic Russia. Its distribution

depends largely upon the supply of cheap labour. Although

it is grown in many European countries, the U.S.S.R. is by
far the largest producer of fibre flax and exports great quan-
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tities of fibre and yarn and some coarse linen. Much of

the linen is hand-woven in the cottages of the peasants, who
depend on it for their clothing. Poland and the Baltic

States rank next in quantity of fibre grown, and the export of

flax and manufacture of linen are important industries in

these countries. Belgium has a large manufacturing business

of beautiful, strong, and durable linens. Belgian yarn is

famous for its fineness and particularly bright colour. Many
other countries buy the Belgian fibre after it has been baled,

or purchase the yarn to weave into cloth.

Ireland depends on imported yarn for her noted linens

as she does not grow nearly enough flax for her industry.

Belfast and the surrounding industrial area have the greatest

concentration of linen manufacturing in the world. The

Fig. 70 . Linen Bleaching in Ireland

In the green meadows of Northern Ireland, away from smoky towns, linen is often

bleached on the grass. However, most of the world’s linen is bleached and finished by
chemica and mechanical methods.
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better table linen is frequently hand-woven and grass bleached.

Scotland produces linen damasks of strength and durability

and of moderate price. The heaviest classes of sailcloths,

canvas, and sacking are also manufactured in Scotland;

; Dundee is a leading centre in the industry. England

purchases her flax or yarn from abroad and manufactures

such products as dress and table linen, ticking, and sheeting,

j

Linen weaving, however, is but a minor branch of the textile

industry of England.

France, Germany, Austria, and Czechoslovakia also

manufacture linen which enters into international commerce.

Japan is the only important flax fibre producing country

|

outside of Europe. The fibre is manufactured and used

within the country. Small amounts of flax and upholstering

!
tow are produced in Eastern Canada and in the United

I
States, and there are a few linen mills manufacturing thread,

twine, toweling, and table damasks. Of the finer linens

and damasks the United States and Canada import several

millions of dollars’ worth annually, chiefly from Ireland.

Linseed. Flax is extensively grown for seed instead of

! for fibre. The seed is used for linseed oil, which is important
* in the manufacture of paint, varnish, and linoleum. The

I

oil cake, which remains after the oil is pressed out, and

i

linseed meal are valuable for feeding cattle. Flax for seed

is a successful crop in regions which are warmer and drier

i than those in which it is grown for fibre. The acreage

j

devoted to linseed production throughout the world is much

!

greater than the acreage sown to fibre flax. The principal

i countries producing linseed are Argentina, Russia, British

India, China, the United States, and to a less extent Canada
and Poland. Argentina is by far the largest exporter of

! linseed. Western Europe and the eastern United States are

the chief importers of linseed and manufacturers of linseed

oil.



238 Commercial Geography

Questions

1. Describe the essential parts of a loom.

2. How did Kay’s fly shuttle advance the progress of weaving? Why
was faster spinning then necessary?

3. Account for the beginning of the factory system.

4. Give a classification and description of (i) the types of cotton, (ii) the
wool and hair-bearing animals important in the textile industry.

5. Describe the marketing of wool.

6. (a) Mount in your note-book small samples of the eight following

products of Canadian mills: (i) woven goods of cotton, woollen,
linen, silk, artificial silk, (ii) knit goods of cotton, woollen, silk,

artificial silk, (b) For each sample give the name and location of

the manufacturing firm.

7. Describe the rearing of silkworms and the production of cocoons.
Why must we rely chiefly upon the Orient for our supplies of raw
silk?

8. Why has the artificial silk industry become important? How does this

affect Canada?

9. Enumerate and describe the processes involved in the production and
manufacture of flax fibre.

10. Consult a dictionary to find out the origin of the following names of

fabrics: damask, tweed, calico, cambric, lisle, cretonne.

11. Comment briefly on the textile industries of Great Britain, Ireland,

United States, U.S.S.R., British India, Japan, Union of South
Africa, Australia, New Zealand, Canada.

12. (a) Name the country which leads in the production of each of the
following: wool, cotton, flax fibre, real silk, artificial silk, (b)

Name the country which leads in the manufacture of each of the

above.

13. Locate the following places and tell for what each is important in the
textile industry: Manchester, London, Bradford, Huddersfield,

Leeds, Dewsbury, Belfast, Galashiels, Hawick, Lyon, Mazamet,
Courtrai, Alexandria, Angora, Bombay, Yokohama, New York,
Fall River, New Bedford, Boston, New Orleans, Buenos Aires.



CHAPTER XVI

FOREST RESOURCES AND INDUSTRIES

How Trees Help Mankind. (1) They furnish wood for

building purposes, furniture, and fuel. (2) They supply

materials for pulp and paper. (3) Fruits, nuts, cork, rubber

and other commercial products come from trees. (4) Forests

act as natural reservoirs. The fallen leaves absorb and retain

the rainfall. The shade retards evaporation. In dry

weather the reserve of moisture is doled out. Thus it is that

trees along the banks of streams help regulate stream flow

throughout the year. (5) Trees have a great influence upon

the soil. Its fertility is increased by decaying brushwood and

leaves. The roots bind the soil together and help prevent

landslides, formation of dunes and river silting. (6) Trees

serve as windbreaks. (7) They shelter wild animals and

birds. (8) Woodlands serve as recreation resorts.

Classification. The forests of the world may be divided

broadly into three main groups: (1) conifers, (2) temperate

hardwoods, (3) tropical hardwoods.

The conifers are so-called because the vast majority of

them are cone-bearing. They are also commonly known as

evergreens because many species retain their thin needle-like

leaves throughout the winter. The numerous varieties of

pine, which are used more extensively than any other kind of

wood, are included in this class, along with spruces, firs,

hemlocks, cedars, etc. The wood is light in weight, soft, and
easily worked, and therefore the trees are called softwoods.

The temperate hardwoods are broad-leaved and shed their

leaves at the approach of winter. They include such trees

as maple, oak, walnut, elm, hickory and ash. Though
there are extensive forests composed almost entirely of

239
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coniferous species, and others of hardwoods, there are con-

siderable areas where the two types commingle and form

mixed forests.

The tropical hardwoods include the palm, mahog-

any, teak, rosewood, ebony, satinwood, logwood, and

rubber tree. The wood is very heavy and hard to work.

The heaviest forests are found in the Amazon valley. Tropi-

cal Africa has a forest area almost as luxuriant. The jungles

of India are so dense in places that it is impossible to force a

way through them without the aid of a wood-knife. For the

world as a whole, coniferous forests occupy about thirty-five

per cent, of the forest area, temperate hardwoods sixteen per

cent., and tropical hardwoods forty-nine per cent.

Distribution of Forests by Continents. Europe was once

almost entirely covered with forests, and, in spite of the

demands of centuries, forests still occupy about one-third

of its land area. Russia, Finland and Sweden have the most

extensive forests. Vast areas in northern Russia are yet

untouched. The forests of Norway are largely a second

growth suitable for pulpwood. The wooded areas decrease

in Europe from north to south, though the region of the

Carpathian Mountains is heavily wooded and Germany has

some famous old forests, such as the Black Forest. France,

too, has well preserved forests of considerable extent. Great

Britain, the Netherlands and Denmark have the least.

Forests of cork oak occur in southern Europe, chiefly in Spain

and Portugal.

In Asia the forests are greatest in the north and south-

east and decrease towards the arid south-west of the continent.

Siberia, of all Asiatic countries, is the only one that pos-

sesses great expanses of coniferous forests. In the Japanese

Empire over half the land is under forest because it is too

rugged and mountainous to be used for farming. Wholesale

destruction throughout the centuries has stripped a large
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part of China of its forests. In south-eastern Asia forests

occupy the greater part of the Malay Peninsula and Ceylon

and nearly one-third of British India.

In North America tropical vegetation is found in the

south. Proceeding north over eastern North America, we
find forests of temperate hardwoods and pines. In the

northern forest belt softwoods predominate. This well-

wooded area, which extends diagonally over Canada from the

Gulf of St. Lawrence to Alaska, is one of the greatest forest

resources of the world. The Pacific coast regions contain

extensive forests of trees of tremendous size and beauty.

The Douglas fir, which sometimes reaches a height of three

hundred feet, and the red cedar, which rivals the Douglas fir

in size, the giant sequoias and redwoods of California are

famous in commerce and sight-seeing. A practically timber-

less area extends from the Saskatchewan River southwards

through the scantily watered Great Plains and the plateau

and desert areas of southern United States and Mexico.

Of the North American countries, Canada has the

largest forest area, but on about one-half of this area the

timber producing capacity is low as the forests are light or

composed of young growth. Both Newfoundland and

Alaska have extensive areas of softwood forests. The forests

of the United States were originally about twice as great as

they are now, for nearly one-half has been removed to make

room for agricultural and industrial settlement.

South America has very extensive forests. They are

heaviest in the Guianas and the Amazon basin, in parts of

southern Chile and in the coast ranges of south-eastern

Brazil. Most of the great tropical forests of South America

are practically intact, but the forests of the more temperate

regions, which have long been inhabited, have been con-

siderably reduced.
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In Africa the most densely wooded countries are in the

equatorial region of central and western Africa. Rhodesia, in

southern Africa, has a large area of wooded land, but the

forest is much more open in character than in the equatorial

belt. Many parts of the continent, such as the desert regions

of the Sahara, South Africa and Somaliland, are practically

treeless. The present distribution of forests in Africa is

almost entirely the result of climatic conditions and has been

less modified by human activities than in any other continent.

Australia and the islands of the Pacific. Many of the

islands of the Pacific are heavily forested, e.g., the Philippines,

Borneo, Sumatra and particularly New Guinea. New
Guinea, with eighty per cent, of its area forested, has almost

twice as much forest as all of Australia, with its large desert

interior. But the forests of Australia, though not extensive,

are valuable and interesting, for Australia has a plant and

animal life peculiar to itself. One characteristic type is the

eucalyptus, which rivals in size the giant trees of the Pacific

coast of North America. The acacia, or wattle tree, is also

valuable as it yields an excellent bark for tanning. Bril-

liantly flowered trees and vines abound in the more luxuriant

tropical sections, and the gums and oils which many trees

contain give to the forests, even in the arid, stunted areas,

an inviting fragrance. Because of its abundant rainfall and

mild climate the vegetation of New Zealand is naturally

luxuriant. Much of the land, especially on the western

mountain slopes, is forested with pines.

Forest Management and Conservation. Forests differ

from many other kinds of natural resources in that they can

be used so as to furnish timber continuously without exhaust-

ing the supply. The wood taken out each year can be

replaced by growth of new wood, and the stand may even be

increased over what was on the ground originally. Thus the

science of forestry, that is, the art of caring for, cultivating
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and preserving the forests, is exceedingly important. As

yet, however, it has been applied to only a very small propor-

tion of the forests of the world.

In new countries forest destruction is often reckless.

But in the older countries of Europe the necessity for efficient

forestry has been fully recognized. European countries are

also attempting to safeguard the forests in their colonies.

In British India, where the long dry season increases the

danger of forest fires, there has been an organized Forestry

Department for about three-quarters of a century. France

and the Netherlands are pursuing the same constructive

policy in their colonial possessions.

In Canada and the United States the national forest

policies include forest reservations, fire protection, research

work, and nurseries. South American countries are only

making a start in dealing with their forests as a permanent

source of wealth.

World Production of Wood. The annual cut of wood in

the world is estimated to be about fifty-six billion cubic feet.

Slightly less than half of this is commercial timber and

slightly more than half is firewood. North America is the

foremost continent in the annual cut of wood, and Europe

ranks second.

Coniferous woods are of greatest economic importance

and temperate hardwoods next, while the cut of tropical

hardwoods is comparatively small. Irt spite of the increasing

use of substitutes, the world’s requirements of wood are

steadily increasing. Paper, railroad ties, telephone and

telegraph poles are examples of comparatively new and

widespread uses of wood.

World Trade. Only a small percentage of the total

annual cut of wood goes into international trade. Almost all

of this is timber for structural or industrial uses, as firewood

cannot be economically shipped long distances. For the
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same reasons of economy most of the trade is between

countries on the same continent, though there is necessarily

some intercontinental exchange of temperate and tropical

woods.

Of the total volume of trade, about eighty per cent, is

|

comprised of conifers, principally for construction and paper

pulp. The temperate hardwoods, used for railroad ties,

I

furniture, woodwork and other purposes, constitute about

I eighteen per cent. Tropical hardwoods, including dyewoods

and wood for furniture, are only two per cent, of the total

trade. The demand for tropical hardwoods will likely

j

increase as the supply of temperate hardwoods becomes

' reduced.

Europe. The principal countries of Europe exporting

wood 1
for structural and industrial uses are Sweden, Finland,

and the U.S.S.R. Other important exporters are Yugoslavia,

i
Austria, Czechoslovakia, Rumania, Poland, Latvia, and

Norway. The chief importing countries are Great Britain,

i France, Germany, the Netherlands, Belgium and Italy.

North America. The United States usually exports more

structural timber than any other country in the world, but

this is balanced by large imports in other lines. Canada’s

exports far exceed her imports. Mexico, Central America and

the West Indies export considerable quantities of tropical

hardwoods. On the other hand, they import structural

i timbers from the United States and Canada, though they

have extensive undeveloped forests which include much pine

;

and oak.

Other countries. Japan figures both as an importer and

I
an exporter. China imports considerable quantities, since

much of that country is deficient in forests. India and

i

Ceylon export tropical hardwoods and import coniferous

1 Exports of pulp and paper are not considered in this section as they
are dealt with on page 247.

j
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timber. Australia is a net importer of timber. Canada’s

exports to Australia are considerable and promise to increase

under Empire trade agreements.

South America, although well provided with forests,

imports more than twice as much timber as it exports. The
trade, however, is not large. Argentina is the foremost

country both as an exporter and an importer.

The Pulp and Paper Industry

Wood Pulp. The use of wood to obtain fibres suitable

for matting together to produce a continuous sheet of paper

was developed into a commercial success in central Europe

about the middle of the nineteenth century. The wood was

ground into pulp by means of grindstones, but, as the fibres

were broken too short to mat successfully, they had to be

used in combination with rag pulp. This was the beginning

of the production of ground-wood or mechanical pulp, which

met the increasing demand for more and cheaper paper.

Various methods were soon discovered of converting

wood into pulp by chemical means. The wood is cut by a chip-

ping machine into small, clean chips of uniform size. These

are cooked in large boilers for several hours in a solution of

various chemicals. This is a more expensive process, but

produces a longer, stronger fibre, and removes from the pulp

the resin, which causes the paper to yellow or discolour under

the action of the air. Book paper and many other finer

grades of paper are now made chiefly from chemical pulp

instead of from rags. “ Kraft” pulp, so called from the

German word Kraft, meaning strength, is also a chemical

pulp from which is manufactured strong wrapping paper,

paper bags, and porch furniture. Newspapers are made
from eighty per cent, mechanical pulp and twenty per cent,

chemical pulp. High grade papers are made from various

proportions of the different chemical pulps and rag pulp.
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The less expensive wallboards are made entirely from

mechanical pulp. High grade wallboard is manufactured

from more select and expensive materials, such as the best

quality of mechanical pulp and a good percentage of chemical

pulp.

Raw Materials for Making Paper. Although a number

of plants yield fibre suitable for making paper, trees are by

far the most important. Between eighty and ninety per

cent, of the world’s present production of paper is made from

wood fibre. Such woods as aspen, poplar and basswood

are used to a limited extent, but the coniferous softwoods

are the most suitable. Consequently, spruces, firs, pines

and hemlocks are the principal woods used for pulp and

paper production.

The other materials in use are found chiefly in the

Mediterranean regions, China, Japan and other eastern

countries. Esparto grass, which grows on the dry plateaus

in the countries bordering the Mediterranean, is exported

from northern Africa to Great Britain for paper making. In

the thousands of primitive paper making establishments of

China and Japan the bark of the paper mulberry is used.

Other materials are bamboo, bagasse, cotton rags, jute,

rice straw, and other straws and grasses. Of the common
straws, rye and oat are the most important as they give the

largest yield of fibre. Germany and France are the principal

users of straw.

Production and Trade. Pulp production has naturally

developed near the coniferous forests of the north temperate

zone. The chief producing countries are the United States,

Canada, Germany, Sweden, Norway, Finland, Russia, and

Japan. Sweden, Norway, and Finland supply a large part

of the pulp and paper requirements of other European

countries. Canada exports chiefly to the United States,

which uses so much paper that it is obliged to import, although



248 Commercial Geography

it produces more pulp than any other country. Canada
surpasses all other countries in total exports of pulp and
paper, of which newsprint is the leading item.

Gums and Resins

Gums and resins are derived from the sap or juice of

certain trees and shrubs. The consumption of natural gums
and resins has been considerably reduced in recent years

owing to the substitution of synthetic products.

Principal Resins. Rosin is derived from a secretion of the

resin cells of various pine trees. The long leaf and slash

pines of the south-eastern United States are the chief sources

of the world’s supply. The trees are tapped and the crude

gum or resin is conveyed to stills, where it is heated. The
light spirits, or oil of turpentine, passes off as a vapour and is

caught in a vat and condensed to form an oil. The substance

left in the stills is rosin. The turpentine is shipped away in

tank cars or tank steamers and the rosin in wooden barrels.

Rosin is the cheapest and most extensively used resin

on the market. It is widely used in the manufacture of soap

and varnish. The bulk of the world’s spirits of turpentine is

used for dissolving resins for varnishes and for mixing paints.

Lac is a resinous material found on the twigs of fig and

other trees in south-eastern Asia. British India is the chief

source of supply and Calcutta is the port of shipment. The

resin exudes as a result of the twigs being punctured by

insects and dries to form an incrustation. The lac is collected

and refined to form shellac. Shellac is used for making

varnish, polish, and sealing wax, and as a stiffener for soft

fabrics.

Dammar is a resin used principally in the manufacture

of spirit varnishes and white enamel paints. A large

proportion of the world supply of this resin is derived from the
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Dutch East Indies. Copal is a similar resin, likewise obtained

from the Dutch East Indies and elsewhere in the tropics.

Kauri gum from New Zealand and amber from the German
Baltic coast are other important resins.

Principal Gums. Rubber is, of course, by far the most

important gum and is dealt with in Chapter XVII. Gutta

percha is a gum similar to rubber and is obtained from the

latex of certain trees which grow in the Malay Peninsula,

East Indies and other parts of the tropics. Singapore is the

chief port of shipment for crude gutta percha. It is

extensively used as an insulating material for submarine and

underground cables and for making acid-proof vessels, etc.

Chicle, or crude chewing gum, is obtained by heating the

milky juice of trees which grow chiefly in Mexico and Central

America. To manufacture chewing gum chicle is cleaned and

dried, and is then mixed with flavouring materials, pleasant

smelling oils, and fillers.

Other Forest Products

Maple syrup and sugar are important forest products.

Quebec and Ontario have a large production, and the neigh-

bouring states of the United States are also important. In

the early spring when frosty nights are followed by warm days

the sap flows. The maple trees are tapped and the sap is

collected in pails. When the pails are filled the sap is poured

into tanks mounted on a sleigh or wagon and taken to the

factory or sugar cabin. In the most up-to-date groves the

sap is conducted to the cabin through a system of pipes.

It is then run into large boilers or evaporators and heated

until it becomes a clear amber-coloured liquid with a distinct

maple flavour. This is put up in bottles and cans and forms

the maple syrup of commerce. It may be evaporated still

more to form maple sugar.
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Quinine
,
which is the most successful cure for malaria,

is obtained from the bark of the cinchona tree. It originally

grew wild in the forests of Peru and Bolivia, but has been

introduced as a plantation crop in the East Indies. Java is

the chief source of supply.

Cork is obtained from the bark of an evergreen oak

which is a native of the Mediterranean region. Southern

Spain and Portugal produce most of the world’s supply.

Tannin
,
which is obtained from the bark and wood of

j

various trees, is also an important forest product. The
wood of the quebracho tree of South America supplies more

tannin to the leather industry than any other single source.

Questions

1. What are the three principal uses of timber?

2. Why are the coniferous forests so important?

3. For what forest products are we dependent upon the tropics?

4. Describe and compare the forest resources of the six land divisions
\

of the world.

5. Explain why the conservation of forests is necessary.

6. (a) Describe the processes of manufacturing (i) mechanical pulp,

(ii) chemical pulp, (b) What are the chief uses of each?

7. Give a brief account of other materials used in paper making.

8. Describe the trade in forest products of (i) Russia, (ii) Finland,
(iii) Sweden, (iv) the United States, (v) Canada.

9. Describe the manufacture of maple sugar.

10.

State the chief uses of the minor forest products dealt with in this

chapter.



CHAPTER XVII

RUBBER

Discovery of Rubber and of the Process of Vulcanization.

When Columbus made his second voyage to the New World,

he noticed the children of Haiti bouncing balls made from a

substance which exuded from certain trees. Later, travellers

and explorers were also attracted by this strange substance.

The trees were studied and identified and small quantities of

rubber came to be used in Europe.

In the early part of the nineteenth century Charles

Macintosh, a Scotchman, first made his famous waterproof

cloaks, which have borne his name ever since. But the rubber

shoes and rubber clothing of that period were unsatisfactory

for two reasons. They became soft and sticky in hot weather,

and hard and stiff in cold weather. It was this defect that

Charles Goodyear, a Connecticut hardware merchant, was

destined to remedy. For a long time he experimented, finally

with mixtures of rubber and sulphur. One day he happened

to drop some of such a mixture on a hot stove. To his delight,

he found that this rubber, through having been subjected to

heat, no longer became sticky when kept in a warm room.

He also exposed it to the cold and found that it did not become
stiff. The baffling problem was solved at last, and a form of

rubber was obtained which retained the same properties at all

ordinary temperatures. This process of heating rubber, to

which a small quantity of sulphur has been added, is called

vulcanization, after Vulcan, the god of fire. This basic

process has, of course, been modified and improved in many
different ways.

Origin of the British Plantations. For a long time the

Amazon Valley of South America and the Congo Valley of

251
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Africa were the chief sources of the rubber supply. But, as

industrial development progressed, with an ever increasing

variety of uses for rubber, the British Government decided to

have rubber plantations within the British Empire. The
hevea tree of South America produces the best rubber,

so hevea seeds were gathered and shipped to England. These

were carefully planted and cultivated in the Kew Gardens,

London. Later, many of these little plants were packed in

portable glass-roofed boxes, each affording room for a supply

of soil and moisture, and in this fashion were shipped to

Ceylon. Some were also sent to the Malay Peninsula. In

this way the present enormous production of British rubber in

the East had its beginning.

The Hevea Tree. The hevea rubber tree, which grows

wild in the Amazon Valley, is the variety grown almost

exclusively on existing rubber plantations throughout the

world. The trees grow to a height of fifty or sixty feet and

are topped with a profusion of foliage of dark green colour.

They require a tropical climate with heavy rainfall, and

without a pronounced dry season. They flourish best in

deep, fertile soil where moderate slopes afford good drainage,

but do not grow so well at altitudes over 1,500 feet. Lands

where hevea trees have been successfully cultivated all lie

within fifteen degrees of the equator.

Plantation Rubber. Rubber seedlings are sprouted in

nurseries and later transplanted to ground which has been

cleared and well prepared. When about five years old, the

trees are ready for tapping. The milky juice or latex is not

the ordinary sap of the tree, but is a secretion found only in

the inner bark. When the bark is cut this fluid, which is

about as thick as cream, oozes out. The incision must be

carefully made and special knives and instruments are used

in order not to injure the living layer underneath the bark.

Tapping is done early in the day, for the latex flows best
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in the morning hours. The tapper makes a slanting cut in

the bark, one-quarter to one-third of the way around the tree.

He then inserts a little spout to carry the dripping latex to a

cup beneath. After flowing freely for about two hours, the

Fig. 72. Rubber Plantation Scene

How is the latex collected and where is it taken?

latex coagulates and heals the wound in the bark. Later in

the morning the latex is gathered into cans and taken to a

factory. When the tree is again tapped a very thin strip of

bark is removed along the lower edge of the previous cut.

Plantation latex is collected throughout the entire year. It

is possible to tap trees daily for a number of years without

apparent injury, but daily tapping for a month, with a rest

period of a month, seems to afford better results.

At the plantation factory, the latex is strained and

poured into large pans or tanks. A small amount of acetic
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acid is added, which causes the latex to curdle or coagulate.

The rubber rises to the surface and is taken out in dough-like

lumps. It is put through rollers, which squeeze out the

moisture and form it into sheets. These are thoroughly dried

and often smoked, to prevent moulding. Thus prepared, the

rubber is packed in wooden crates or in bales wrapped with

burlap, and shipped to manufacturing countries. The United

States is by far the greatest importer of crude rubber. Akron,

Ohio, is the greatest rubber manufacturing centre in the

world. Detroit, Michigan, and Trenton, New Jersey, are

also important. Other leading rubber manufacturing

countries are the United Kingdom, France, Germany, Canada,

Japan, and Russia.

Properties. Rubber owes its many uses chiefly to the

following properties: (1) It is the most elastic solid known,

and is shock-absorbing to a high degree. (2) It is a non-

conductor of electricity. (3) It is less affected by temperature,

moisture, and chemical action than almost any other plastic

substance. (4) We can obtain from it a whole series of

substances, ranging all the way from the very softest forms,

to hard vulcanite or ebonite. Vulcanite is made by using

larger proportions of sulphur than in the manufacture of soft

rubber goods, and the vulcanization takes longer, while the

temperature is generally higher. (5) When it is required to

have rubber goods which are not easily worn away by friction,

certain chemical materials are added to increase the resistance

to abrasion. The incorporation of other materials, such as

fabrics, with rubber is also important.

Uses of Rubber. It is said that there are over 30,000

different articles made of rubber. (1) It is used to make
rubber tires for vehicles of all kinds. Automobile tires

constitute the greatest single use of rubber. A large amount

of cord fabric is required for the manufacture of tires. Inner

tubes are made without fabric and must be strong and
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Courtesy National film Heard,

Fig. 73 . View at Polymer Corporation Rubber Plant, Sarnia,
Ontario

The photograph shows some of the Horton spheres used for storing ingredients at
the Government plant at Sarnia, Ontario, where buna-S and butyl types of synthetic
rubber are manufactured. The buna-S rubber is made from butadiene and styrene, and
the butyl from isobutylene. At this plant the butadiene is made from petroleum and the
styrene from petroleum and benzol, a coal derivative. The name Polymer comes from
the process of polymerization. The joining of butadiene and styrene end to end to form
giant molecules of buna-S is a typical polymerization reaction. Soap is used to emulsify
butadiene and styrene in water and, in the presence of a catalyst, a milky fluid known as
latex is produced after a reaction period of several hours. The buna-S is obtained from
The latex by breaking the emulsion with chemicals, a process known as coagulation.

When isobutylene is dissolved in a solvent and chilled to about 125 degrees below
zero F., it polymerizes instantaneously upon contact with a catalyst, and in this way
butyl is made. The Polymer plant is located on the St. Clair River just south of the la'rge

Imperial Oil refinery. Directly south of the Polymer plant is a plastics plant built by
another chemical company. This company as well as other plants will produce a plastic
base made from excess styrene which it will purchase from the Government-owned Polymer
plant.
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flexible. When inflated they furnish the air cushions,

essential for smooth motor transportation. (2) Mechanical

rubber goods include belting, hose, packing, washers,

plumbers’ goods, etc. (3) Waterproof clothing and rubber
jf

footwear have steadily increased in importance since the first I

mackintoshes were made. By absorbing shock, rubber heels 1

serve a useful purpose. (4) Because it is a non-conductor of

electricity, it is used quite generally in the covering of

insulated wires and cables. (5) From hard rubber or

vulcanite are made battery jars, steering wheel rims, fountain

pen barrels, combs, telephone mouth pieces and receivers, and

many other articles. (6) Rubber flooring is used widely in

banks, offices, hospitals, railway depots, and Pullman cars.

(7) It is used for medical, surgical and stationers’ rubber

goods. (8) Used rubber is collected as junk and made over.

Reclaimed rubber is satisfactory for many articles, but

automobile tires and tubes are manufactured chiefly from

new rubber.

Sources of Supply. Plantations of rubber trees

established in the Malay Peninsula within the last half

century, are the principal source of the natural rubber supply

of the world. With other extensive plantations in Ceylon,

northern Borneo, India and Burma, the British Empire leads

the world in the possession of rubber plantations. Next to

the British are the Dutch, who have large plantations of

hevea rubber in the Dutch East Indies. French Indo-China

and Siam also produce rubber. Tropical Africa formerly

yielded only wild rubber, but plantations have now been

started in various places in the Guinea Coast region. In

recent years American rubber manufacturers have become

greatly interested in rubber cultivation, on account of their

extensive automobile industries. While their acreage is large,

it constitutes a very small percentage of the world total.

A development from the European owned plantations
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has been the growing of rubber trees by the natives (Malays,

Chinese, Indians, etc.). On native small holdings, the trees

are planted very thickly and receive very little attention.

There is not much undergrowth because of the profusion of

the trees themselves. The results are so good that some

experts advocate giving up highly systematic cultivation of

plantations in favour of the native method. The native

rubber is not so carefully prepared as the estate rubber, and

is given further treatment by the dealers who purchase it from

the natives for shipment to consuming countries. The rubber

produced on native holdings, large and small, forms a

considerable part of the total rubber production.

Synthetic Rubber. The discovery of a substitute for

natural rubber is one of the greatest triumphs of modern
chemistry. When the Japanese rapidly overran the major

areas of natural rubber production in the Far East, they

forced a large-scale development of the synthetic industry.

Impelled by necessity, scientists on the North American

continent during the first part of the 1940’s, transformed into

practical reality, a development which had been proceeding

in various countries at a leisurely rate for about seventy years.

Classed as the greatest single advance of the Second

World War in terms of immediate utility to millions of people,

synthetic rubber will continue to serve mankind in the years

that lie ahead. The coming of peace is establishing it as an

alternative to natural rubber in a multitude of uses. No
longer is natural rubber indispensable, although there is every

likelihood that it will continue to play an important part in

the postwar world. According to the B. F. Goodrich Com-
pany, the per capita consumption of rubber in America for

the years 1946-1950 can be estimated at 14 lbs. per year,

whereas the average for the rest of the world for the same
years is estimated at about 8/10 lb. A moderate increase

in the use of rubber on the other continents could mean
prosperity for both the natural and synthetic industries.
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The Rubber Industry of Canada. The Canadian

Government met the Japanese challenge by the erection at

Sarnia in record time of the Polymer Corporation plant.

Factors favouring the Sarnia location are: (1) Nearness to

the Imperial Oil refinery, which has an assured supply of

crude oil piped in from United States mid-continent fields.

(2) A strategic location between Sault Ste. Marie, Ontario,

and Hamilton, Ontario, in both of which places coke ovens

produce as a by-product, benzol, needed in synthetic rubber

production. (3) Convenience to water, rail, and road

transport and therefore easy connections with Kitchener,

Hamilton, and Toronto, where the major Canadian rubber

processing plants are located. (4) The availability of great

quantities of brine, made from Sarnia salt, and needed in the

process, and unlimited supplies of St. Clair River water,

necessary for cooling operations.

The manufacture of rubber articles is one of the leading

manufacturing industries of Canada. The most important

items manufactured are automobile tires (casings and tubes),

followed by rubber footwear and mechanical items such as

belting. Besides supplying the domestic market, the Cana-

dian industry provides an exportable surplus. Rubber

articles made in Canada can be found in almost every country

in the world. In pre-war days the cotton industry provided

the fabrics used in enormous quantities by the tire manu-
facturers. With the coming of synthetic tires, plastic fibres

have been used to some extent for tires. Eventually two of

these fibres, rayon and nylon, may replace cotton for this

purpose.

Questions

1. Explain the process of vulcanizing rubber and tell how it was discovered.

2. Trace the development of plantation rubber production in the Far East.

3. What are the chief properties and uses of rubber?

4. Account for the development of the synthetic rubber industry at

Sarnia.
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POWER

Power is required to drive machinery, to transport

merchandise and to light and heat our homes and public

buildings. Aside from our daily necessity for food, power is

the most important requirement for the maintenance of

existing civilization. By the utilization of various kinds of

power man is able to perform his work more easily, and

has the leisure and opportunity for travel, study, self-

improvement and recreation.

Water Power. In ancient days a water wheel of a simple

type was invented, which could be turned by the force of

falling or running water in a river or stream. This power

was utilized to operate machinery for grinding grain and

pumping water. The Romans are credited with having first

applied water power to the driving of millstones, and the

water mill of the Romans was introduced into early Britain.

Throughout the centuries such water mills have continued.

They were of great importance to the early American and

Canadian colonists, furnishing a means to grind their

grain and saw their logs. Water power was also applied to

early textile machinery. But industries were hampered by
the fact that mills or factories using water power had to be

situated along the banks of streams. Thus the site of the

factory might be convenient neither to the raw material nor

the market for the manufactured article. Towards the end

of the eighteenth century the old-fashioned water wheels

began to be displaced by improved steam engines and cheap

coal. But the value of streams has been re-established since

the progress of knowledge has shown how to transmit power

in the form of electricity. Thus, as we shall study at the end

259
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of the chapter, a waterfall may now supply heat, light and

power to factories, mines and homes many miles distant.

Wind Power. For centuries, also, the wind has served

to drive man’s ships, mills and pumps. Windmills are said

to have been introduced into Europe by the Crusaders, who
brought them from the East. In level, open regions, such as the

Netherlands and the Middle Western States, where the wind

blows freely and somewhat steadily, windmills have been used

in large numbers to pump water, to cut wood and to grind

grain. Wind power is the most economical power obtainable

for work which does not have to be done at any particular

time, but the use of wind for power has declined so much
that it is now almost negligible.

Heat as a Source of Power. (1) Wood was early used to

produce heat for the smelting of iron and the working of

metals. In backward countries wood is still an important

source of power. The river steamers in tropical countries

stop for hours on the edge of the forest to load up with fire-

wood; and the rubber smoking plants and other industries

use wood for fuel. But the temperature which results from

the burning of wood is too low for modern industry. Then,

again, wood is far too bulky to be practicable for fuel on our

railroads or ships and it is too valuable to burn extensively

as fuel. (2) Coal is at present the chief source of power for

factories, railroads and ships. (3) Petroleum and natural

gas are also used for driving machinery. As the nature and

occurrence of all these fuels are studied in other chapters,

we shall turn to a consideration of the engines which enable

us to use the power generated by means of heat.

Utilization of Power

The Steam Engine. In the steam engine the heat from

the fuel is generated in a furnace under a boiler of water.

When the water is heated to a sufficiently high temperature

it suddenly changes into steam, expanding in volume as it
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does so. The pressure resulting from this expansion is used to

push a piston, and in that way the energy of heat is converted

into a powerful moving force. By ingenious and skilfully

adjusted machinery this energy is harnessed for use in

manufacturing and transportation.

In the ordinary steam engine, however, the heat is very

largely wasted. Some of it escapes through the smokestack;
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Consumption of each source of energy has been reduced to a common
denominator in British thermal units. Water power is represented by the
amount of fuel necessary to perform the same work. Figures in the
bars represent percentage of total energy consumption for the year.

some of it is radiated from the large surface of the boiler

and the steam pipes. Only a small percentage of the heat

really performs useful work. Many engineers have long been

trying to improve the steam engine, for, as fuel becomes more
expensive each year, the necessity for using it economically

becomes more pressing.

This problem was partly solved towards the end of the

nineteenth century by the invention of the steam turbine.

Turbine is derived from the Latin word turbo, meaning that
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which spins or whirls around. The steam is directed upon

the blades of a wheel and the force of the steam rotates the

wheel very rapidly. The most satisfactory type of steam

turbine consists of a series of turbines, of which each succeed-

ing one is a little larger than the one before it, in order to

present a greater surface to the steam as its force decreases.

Thus the steam turbine exhausts about ninety per cent,

of the force of the steam. These engines cost a great deal

to build but they are very powerful and very economical in

consumption of fuel. Steam turbines are particularly valu-

able for the propulsion of fast passenger vessels and warships

and for stations in which electricity is generated. Vessels

equipped with steam turbines burn either coal or fuel oil,

the trend being toward oil.

Internal-Combustion Engines. For more than a century

the steam engine was without a rival in the production of

power. But for years experiments were carried on by
various engineers and finally in the 1870’s Dr. Otto, of Cologne,

patented an engine which was the forerunner of the gas

engine of to-day. The fuel used may be natural gas, artificial

gas or a vapour produced from gasoline or any other petroleum

product. Gasoline engines, which are by far the commonest
variety, differ from ordinary gas engines in that the fuel

must first be vaporized by means of a carburetor. A gas

engine is called an internal-combustion engine because it

derives its power from the burning or explosion of a mixture

of fuel and air in the cylinders of the engine itself.

The twentieth century has seen the development of an

almost endless variety of internal-combustion engines to

meet various requirements. They are used where relatively

small amounts of power are needed, as in the automobile, in

farm machinery, and in small factories. One of the greatest

triumphs of the internal-combustion engine is the light,

swift, powerful aeroplane motors used for aviation.
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Scarcely was the gasoline engine a success when the

Diesel engine, named from its German inventor, was brought

out in the last decade of the nineteenth century. This engine

possesses the advantage of high thermal efficiency and likewise

makes possible the use of fuel oil, which is cheaper than

gasoline, for the production of power. Owing to the nature

of its operation, the Diesel engine is heavily constructed.

Generally speaking, it is not so flexible in speed and load

regulation as other forms of the internal-combustion engine.

Its best applications, therefore, are where a heavy engine can

be used under conditions of full load and constant speed.

Diesel engines are now used in a large number of ships and

on some railroads. They are also used for driving electric

generators in power plants and for other industrial power

applications where freight is a large item of fuel cost.

Transmission of Power by Electricity. While some were

experimenting with steam and internal-combustion engines,

others were seeking to discover the nature and uses of elec-

tricity. In 1831 the scientist, Faraday, found out how to

produce an electric current, but for nearly half a century no

means was discovered to utilize this power to run machinery.

Towards the end of the century, however, a motor had been

invented that would use the electric current to do useful

work. Electric motors are constructed in all sizes, from

those that operate household appliances to the gigantic

motors used in connection with mining and mill machinery.

The power house. A power house or generating station

furnishes the electric current. The dynamos, which generate

the electricity in these power houses, are often turned by
steam furnished by burning coal. In the steam-electric plant

the steam turbine is used to drive the dynamos. Fortu-

nately for the countries poor in coal, water power may also

be used to turn the turbine wheels. The water turbine

operates on the same principle as the steam turbine. The
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Fig. 75 . Queenston-Chippawa Power Development
On top of the cliff is the screen house; concrete covered steel pipe lines lead the water

to the power house below.

current of water is directed by water guides on to the vanes

of the wheel. This causes the wheel to rotate just as the

wind, striking the vanes or sails of a windmill, makes the

wheel turn. The turbine wheel, however, must be very strong

and solid to endure the force of the rushing water or the

steam, and the arrangement of the vanes is much more

complicated than the sails of a windmill.

From the power houses the electric current is trans-

mitted by overhead or underground wires. In this way
power can be produced at one centre with the economy that

always attends operations on a large scale. Another advantage

is the greater cleanliness that can be secured in mining or

industrial towns by the use of electrical power.
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In total power produced by steam-electric and hydro-

electric plants, the United States, Germany and Canada are

the three leading countries. In the United States and

Germany, both of which countries are leading coal producers,

most of the electricity is generated in steam-driven stations.

Great Britain, too, is rich in coal and not rich in large water-

falls, and the great power stations for London, England, and

other cities depend upon coal to generate their power.

Water Power Resources and Development. Water, in

order to be utilized for power purposes, must descend rapidly

from a higher to a lower level, and must maintain a sufficient

volume at all seasons. The vertical distance in feet of the fall

is called the head
,
and the quantity of water, the flow. A

head of sufficient height and a regular flow are necessary to

produce power. Lakes are excellent natural reservoirs and

regulate the flow throughout the year. Thus the Niagara

River has a nearly constant flow on account of the Great

Lakes. Snowfields and glaciers are valuable in many moun-

tain streams, particularly as they release the water in time of

summer drought. To overcome variation in the streams,

power companies may construct artificial lakes or dams in

order to maintain a large and regular flow.

Development of a country’s water power resources

involves great expense because of the cost of building dams,

pipe lines and power houses to utilize the energy of the

falling water. The initial expenditure is very heavy, but,

once that is met, the expense is not great. The water flows

freely and constantly as long as rain falls and is not exhausted

by use like coal deposits and oil wells.

The United States leads all other countries in the amount
of water power developed. Canada

,
which has no coal in the

thickly-populated, industrial sections of Ontario and

Quebec, is amply supplied with water power. All of Canada’s
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electrical power plants, except a few small ones, are operated

by water power. The utilization of this power has saved

millions of dollars which we would otherwise have had to

spend on imported coal.

Various other countries
,
particularly those which have

insufficient coal supplies, are using water power extensively

for manufacturing and transportation. Italy and the

adjoining countries of France and Switzerland, into which

the Alps penetrate, have large hydro-electric developments.

Norway and Sweden possess unusual power resources in their

mountain streams fed by glacial lakes and snowfields. Japan
is well endowed by nature with waterfalls, many of which

have already been harnessed. In India hydro-electric power

runs the cotton mills of Bombay and other industrial under-

takings. The developed water power of Brazil (1,365,000

horse power at the end of 1945) surpasses that of the other

countries of South America by a wide margin; most of it is

used in Rio de Janeiro and Sao Paulo.

Most of the available water power of the world is yet

undeveloped. There is vast power available in equatorial

Africa, with its heavy rainfall, where the great Congo River

and its huge tributaries descending from the inner highlands

could furnish millions of horse power. The other rivers of

Africa, the Nile, Niger and Zambezi, are also among the

large rivers of the world and are interrupted by great cataracts

or falls where they pass over the edge of the central plateau.

Similarly, the slopes of the Andes in Peru, the Himalayas and

Western Ghats of India, the mountains of Burma, Siam and

Indo-China have mountain streams that afford great water

power possibilities. As the prices of coal and petroleum

advance, one of the interesting problems of the future will be

the use which can be made of the vast water power available

infthese regions.
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Questions

1. Why did the steam engine prove superior to water power in the eigh-

teenth century?

2. What are the advantages and disadvantages of (i) the steam engine,

(ii) the steam turbine, (iii) the gasoline engine, (iv) the Diesel

engine?

3. How many uses can you give for the internal-combustion engine of

to-day?

4. How is the power house which generates current for your electric

lights operated?

5. Can you name one thing that you use which has not been produced by
means of machinery?

6. What countries have large water power developments, and why?
7. What regions of the world have vast undeveloped water power resources?

8. (a) What animals are used to provide power? (b) To what extent has
“the passing of the horse” actually taken place?



CHAPTER XIX

COAL

Origin of Coal Beds. Coal is usually found in more or

less parallel layers known as beds or seams, separated from

one another by beds of clay, sandstone, limestone, and other

rocks. It is believed that what is now coal was once luxuriant

vegetation which grew, decayed, and became buried under

conditions very different from the present. By the combined

action of time, heat and pressure, this vegetable matter was
changed into some form of coal.

Varieties of Coal. (1) Peat is the vegetable accumula-

tions of swamps and forests of some age more recent than the

era in which true coal was formed. It represents vegetable

matter converted into fuel of a low grade. It is brown and

fibrous in appearance and generally burns with little heat

and a great deal of smoke. Peat is found in thick beds in

many parts of the world, Canada, Russia, Germany, Norway
and Ireland, but is burned only to a comparatively small

extent.

(2) Lignite or brown coal represents the intermediate stage

between peat and true coal. It, also, is of a more or less

fibrous, woody nature, brown or black in colour, and burns

with a great deal of smoke. There are extensive deposits of

lignite in central Europe, North America and Oceania. Jts

heating power is low
;
hence it is not suitable for manufacturing

or commercial purposes, except the production of gas and

tar. But in localities where other fuel is scarce, it is of

considerable value for heating dwellings.

(3) Bituminous coal is a soft coal which includes many
varieties suitable for different uses, such as the production of

steam, the manufacture of coke, gas making and ordinary

268
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household uses. It produces the high degree of heat neces-

sary for manufacturing. Some varieties of bituminous coal

give off a dense black smoke, which is one of the disagreeable

features of large industrial cities. The best and almost

smokeless varieties are known as semi-bituminous and are

made use of on ocean-going steamers. The world-renowned

English steam coals of south Wales are semi-bituminous.

The greater part of the coal seams of the world are of the

bituminous variety.

(4) Anthracite or stone coal is of an extremely hard

nature and has a brilliant black lustre. It is, next to graphite,

the purest form of natural carbon obtainable, except, of

course, the diamond. Anthracite occurs where the deposits

were originally subjected to greater heat and pressure than

the other varieties. It burns with little or no flame and

without smoke, and produces intense heat and little ash.

Its chief uses are for warming dwellings and for some manu-
facturing processes where a steady, smokeless heat is required.

Coal Mining

Types of Mines. In mountainous or hilly regions a seam
of coal is sometimes visible along the surface of a cliff. Some-

times a brook that flows rapidly enough to maintain a clean,

rocky bed affords a glimpse of coal. Thus, where considerable

areas of coal are found within a few feet of the surface, they

may be stripped of the overlying rock and worked as open

quarries, called the strip pits. In some regions the coal may
be reached by a tunnel bored into the side of a hill or moun-
tain. This is called the slope and drift method. Seams
buried deep under a flat lying surface must be reached by
sinking shafts, and this method is the one most frequently

employed.

Sinking Shafts. Most shafts are sunk vertically and
may be circular, oval or rectangular in shape. Circular
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and oval shafts are lined with brickwork or iron. The
rectangular form is usually supported by a timber framing,

though there are several in the United States lined with

reinforced concrete. The appliances for sinking shafts con-

sist of various tools, such as picks, shovels, hammers, chisels,

blasting-apparatus and buckets or cages for conveying men
and materials up and down. At the mouth of the shaft a

strong frame is erected for holding the hoisting machinery,

or winding gear, as it is called, for raising and lowering the

cages.

Formerly it was a common practice to sink only one

shaft to work a coal seam, but at least two shafts are now
compulsory at every colliery, to ensure greater safety for the

miners. The one by which fresh air descends is called the

downcast, and is usually the one by which the coal is hoisted

to the surface and the miners are let down and hauled up.

The one by which the ventilating air-current ascends is

called the upcast shaft. This may also be used for pipes, lad-

ders and pumping apparatus.

Working the Coal. When the shafts have reached the

coal to be worked, the main haulage roads are laid out so as

to divide the seam into districts of equal size, thus permitting

of an equal output per day from each district. Branch

roads are driven from the main roads at intervals, the distance

apart being regulated to a great extent by the thickness of the

seam. Blocks, or pillars, of coal are left at frequent inter-

vals to help support the roof of the passageways. In earlier

times these pillars were abandoned in the mines when the

rest of the coal had been exhausted. This resulted in a

great waste of coal. Now there are several methods of

removing the pillars, after the rest of the coal has been

mined.

The coal is usually loosened by first undercutting the

seam at the bottom for a depth of several feet. Under-
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cutting the coal by hand with a pick is very laborious. On
this account undercutting by machinery is becoming more

general year by year. Some seams when undercut a reason-

able depth can be broken down by picks or steel wedges;

others require the use of explosives. Some coal is blasted

from a solid face, shot off the solid it is called, without being

undercut. This practice is declining, however, because it is

dangerous.

Underground Haulage. The loosened coal is loaded into

cars or tubs. Before the introduction of mechanical power in

coal mines, women and young children were employed to

carry the coal along the underground roadways to the shaft

bottom. The coal was carried in baskets on the back or

dragged along. Improvements in the haulage of coal were

gradually brought about by the use of wheeled tubs running

on wooden rails and drawn by hand or by horses. Horses

are still employed in some mines, but at the best modern

collieries some form of mechanical power is used for the entire

haulage from the coal face to the shaft bottom. Locomotives

especially designed for underground service are used in many
mines.

Ventilation of Mines. The atmosphere of a mine

speedily becomes polluted by the breathing of men and

horses, by the burning of lights and explosives, by gases

given off from the coal and by the coal dust diffused in the air.

It is necessary that this foul air should be steadily swept out

of the mine and replaced by fresh. Some mines are ven-

tilated by the natural current of air in the two shafts. But
this is not sufficient for deep mines, where the increase in

temperature and the humidity of the air is very oppressive.

Large volumes of dry, cool air must be passed through the

workings by an elaborate system of ventilation. Ventilating

furnaces and fans are used to maintain a continuous and

powerful draught.
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The chief gas evolved from the coal is fire-damp
,
also

called methane or marsh gas. This gas is colourless, tasteless

and odourless, but special fire-damp detectors of great

delicacy are now used. There are other fatal gases, some of

which are more poisonous, but fire-damp, on account of its

abundance and the danger of its exploding, is most to be

feared. Coal dust explosions are also much dreaded. But

by sprinkling the roads with water, by exercising great care

in the use of explosives, by strict attention to the safety

lamps, and by maintaining a generous current of air, these

risks may be greatly reduced.

Preparation for Market. The proper surface arrange-

ments at a colliery are almost as important as the proper

laying out of the underground workings. All thoroughly

equipped collieries have commodious surface buildings and

efficient machinery to clean the coal and sort it into the

standard sizes demanded for trade.

The coal, when brought to the surface, consists of frag-

ments of all sizes, from big lumps to fine dust, and is also

mingled with rock and refuse from the workings underground.

Preparation for market includes all the processes adopted for

separating the various sizes and extracting the foreign

matter. The larger pieces of refuse are removed by hand or

by automatic devices. At some collieries the smaller particles

are removed mechanically by currents of water or air. To
reduce anthracite coal to standard sizes it is passed through a

breaker in which the largest lumps are crushed. Then the

sizes are separated by screens into the various grades, such as

furpace, egg, stove, nut and pea coal.

Miners may be divided into underground workers and

surface workers. Owing to the much greater labour involved

in preparing anthracite for market, the percentage of surface

workers is larger than in bituminous coal mining. In the

anthracite regions about thirty per cent, of the employees
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work on the surface and seventy per cent, underground; in

the bituminous coal fields about fifteen per cent, work on the

surface and eighty-five per cent, underground.

Distribution of Coal from the Colliery. In regard to the

largest part of the coal, the loading into cars, ships and barges

is the final operation in the handling of it, as far as the colliery

owner is concerned.

A small quantity of the coal is used by the colliery itself

to generate power for the mining operations. Statistics

show that a constantly decreasing quantity is being used by

the mines, because the necessity for fuel economy is encour-

aging the tendency to purchase power from central electric

stations, rather than to generate it in isolated plants at the

mines.

Local sales include the coal furnished to the employees

of the mining companies or to other domestic consumers in

the neighbourhood, who can be served without shipment by
rail. Local sales also include the quantity consumed by
affiliated industrial plants situated at the coal mines, an

arrangement much favoured in the manufacture of clay

products. A recent development that promises to increase

greatly is the location of steam-driven power plants at the

mines. Thus the energy of the coal is transformed into

electricity and transmitted by wires. This saves the fuel

that would otherwise be necessary to run trains for the

transportation of the coal.

Large quantities of coal are made into coke. When
bituminous coal is burned in closed ovens the gases and

liquids which it contains are given off, and the coal is changed

into a harder substance, called coke. Coke is used for the

manufacture of iron, and for other industrial purposes, as well

as for heating dwellings. Formerly, the coke was made in

so-called beehive-ovens
,
which allowed all the gases and liquids
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to escape. The modern retort-oven not only collects and saves

these, but also makes more coke from the same amount of coal.

The by-products thus saved include gas for illuminating,

heating and power purposes, coal-tar and ammonia. Coal-tar

is a thick, black liquid from which modern chemistry obtains

many valuable substances, such as oils, explosives, drugs,

flavouring essences, scents, and the coal-tar or aniline dyes

which are so important in the textile industry. An English

rhyme says,

“Oil and ointment and wax and wine

And the lovely colours called aniline;

You can make anything, from a salve to a star,

If you only know how, from black coal-tar.”

Thus the use of coal for the manufacture of coke, gas, and all

the numerous by-products is very economical.

Fig. 76 . World Production of Coal

Each solid dot indicates one per cent, of the world production and crosses indicate

minor amounts. Open circles indicate imports. Which countries import coal? Com-
pare the coal producing areas with the world’s chief manufacturing areas.
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Sources of Supply. The United States and Europe. The

leading coal producing countries of the world are the United

States, the United Kingdom, Germany, France, Poland, etc.

Since the beginning of the twentieth century the United

States has mined more coal than any other country. About

one-third is produced in Pennsylvania, where valuable

seams of anthracite are found, as well as many rich beds of

bituminous and semi-bituminous coals. While Great Britain

is no longer the greatest coal producing country, its export

trade is still the largest. Cardiff
1

,
the main outlet for the great

south Wales coal-field, is the premier coal exporting port of the

world and Newcastle is a close rival. Other British ports of

lesser importance are Newport, Swansea, Hull, Grimsby, and

Sunderland. Germany ranks next to Great Britain and in

some years has surpassed Great Britain in coal production.

Although it has extensive areas of the bituminous and semi-

bituminous varieties, many of the seams have bands of dirt

and stone and are consequently inferior to British coal.

Germany also has extensive deposits of lignite and, during

recent years, has worked out improved methods of mining

and marketing. France and Belgium have valuable and
extensive coal-fields, upon which their industrial develop-

ment largely depends. The U.S.S.R., Poland, and Czecho-

slovakia mine large quantities of coal. Other European

countries, such as the Netherlands, Spain, and Hungary,

contain important coal deposits and mine a few million tons

a year.

In Asia, Japan is rapidly coming to the front as a coal

producing country. There are numerous collieries at work,

many using western methods. Coal is widely distributed

throughout the Chinese Republic. With settled government
and improved transportation China is capable of becoming
one of the great coal producing nations of the world. There
are probably larger deposits of anthracite in China than in

including Barry and Penarth.



276 Commercial Geography

PROBABLE COAL RESERVE OF THE WORLD
IN TRILLIONS OF TONS

SOUTH AMERICA

Fig. 77.

What does this indicate about the future of coal mining in Canada?

any other country. Siberia, also, has vast undeveloped

deposits.

The British overseas Dominions are well supplied with coal

fields. Canada’s resources are very large, but, on account of

their location, the Dominion’s coal fields are not as yet exten-

sively developed. British India possesses large and valuable

coal deposits. Most of the production comes from the adjoin-

ing provinces of Bengal and Bihar and Orissa. The bulk of

the output is consumed in railway locomotives, as bunker

coal for steamers, and for raising steam at mills. New South

Wales is the most important coal producing state in Australia

and produces about three-quarters of the coal mined in the

Commonwealth. Newcastle is the chief coal port of the

continent. Coal is also found in the Dominion of New
Zealand. Extensive coal-fields have likewise been proved in

several parts of South Africa, where considerable expansion

in coal mining has taken place in recent years.
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Questions

1. Name and describe the varieties of coal and enumerate their uses.

2. Describe the operations of (i) sinking shafts, (ii) working the coal.

3. Enumerate some of the dangers in mining and explain how they may
be guarded against.

4. Find out what you can about the work of women and children in the
coal mines of England in the seventeenth and eighteenth cen-

turies. When and why were laws passed to prevent this?

5. Why is it necessary to conserve coal? Explain five ways in which
economy in the production or use of coal may be effected.

6. Explain the advantages of the retort-oven for coking.

7. What kind and sizes of coal do you burn in your home, and why?
8. Name and locate the chief coaling-stations of the British Empire.

How far can a coal-burning vessel go without replenishing her
supply of fuel?

9. Give the location of the leading coal-fields of the world.

10.

It is said that “International trade in coal is governed largely by
transportation cost and very little by tariffs and boundaries.”
How is this illustrated by the situation in Canada?



CHAPTER XX

PETROLEUM

History. It was not until the nineteenth century that

any considerable number of people began to appreciate the

possibilities of petroleum. Here and there it was burned as

an illuminant, but, because of its heavy odour and smoke,

found small favour. After 1840 kerosene or coal oil obtained

from coal began to replace whale oil for illuminating purposes.

A few years later it was discovered that kerosene could also

be obtained from petroleum. Very quickly a greatly in-

creased demand for petroleum arose. Up to this time it had

been obtained from ponds and wells at the surface of the

earth. These sources now became inadequate.

In the United States a company was formed to bore for

oil. In 1859 the first successful well was sunk in Pennsylvania

by Colonel Drake. A great oil rush followed and an im-

portant industry sprang up. The development at the end

of the nineteenth century of the automobile and other

machinery requiring oil for fuel and lubrication, created

further enormous demands for petroleum. These demands

continue unabated at the present time.

Nature of Petroleum. Petroleum is a liquid member of

the bitumen family. Natural gas is the gaseous member,

while asphalt and mineral wax or ozokerite are solid members

of the same family. Chemically, petroleum is a mixture of

hydrocarbons, that is, of substances consisting of carbon and

hydrogen. Small amounts of phosphorus, sulphur and other

impurities are also present. Physically, it is a very inflam-

mable liquid which has an unpleasant odour and is reddish

brown, dark green, or almost black in colour.

Occurrence. In its root meaning petroleum signifies

rock oil. It is a bituminous oil stored in sandstones or lime-

278
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stones which are embedded between layers of rock through

which the oil cannot pass. Natural gas generally occurs with

the oil and often salt water is present. Where water, oil and

natural gas occur together in sands or porous rocks, the water,

which is heaviest, occupies the lowest level, while above it is

the oil and above the oil is gas. This gas, when present, is

first encountered in boring and warns the driller that he is

nearing oil. Scientists believe that petroleum and natural

gas have been formed by the decomposition of plant and

animal remains imprisoned under high pressure between

layers of rock laid down in the beds of ancient seas.

In California, Texas, Mexico and elsewhere the great oil

fields are almost always plains, where the underlying rocks

have not been greatly disturbed. Mountainous regions,

where the rocks have been upheaved, do not contain

petroleum.- As oil is found at many levels, wells may be

either comparatively shallow or of great depth. In the

Californian and Texan fields wells over three miles deep

have been completed. In Canada the deepest well reached

14,686 feet.

Drilling for Oil. The probability of obtaining oil in any

region can be determined with a fair degree of accuracy by
geologists; thus uncertainty and expense are reduced. A
modern oil field bristles with steel or wooden derricks. Wells

are sometimes drilled by the percussion method. The tools

for drilling are fastened to a cable which passes over a pulley

at the top of the derrick. A hole is gradually driven and as

fast as the well is sunk a casing of iron pipe is lowered into it

to prevent the well from filling with water or earth.

The rotary method of drilling wells saves much time and
has largely taken the place of the earlier percussion method.

A “fish-tail” bit at the end of a heavy drill pipe is rotated and
bores a hole in the earth. Water or mud is forced down
through the drill pipe and passes up outside the pipe, flushing
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to the surface the loosened materials. In passing up, the

mud forms a coating on the walls of the well which seals them
until the casing is introduced.

Oil Wells. In the development of new oil fields the first

wells are almost always capable of flowing under their own gas

pressure. In some cases oil has come gushing out with great

violence, spouting to a height of one hundred feet or more

into the air. This flow is often wasted unless it can be

capped, an operation which is sometimes extremely difficult.

Sometimes, too, fires have started and been almost beyond

control. In 1908 the giant San Bocas well, in the Tampico

oil field in Mexico, caught fire, producing a flame from eight

hundred to fourteen hundred feet in height, the glare of which

was visible one hundred miles out to sea. After a time

flowing wells decline. To avoid the necessity of pumping,

operators have adopted secondary methods of production;

by injecting either gas or water, under pressure, into the

producing horizons the flow of the well is stimulated.

Transportation. The liquid nature of petroleum sim-

plifies the problem of transportation. Crude petroleum is

conveyed to refineries in railroad tank cars, tank steamers, or

through pipe lines. For inland transportation pipe lines

provide the cheapest method. Throughout North America

are many thousand miles of underground pipe lines which

serve both as track and as train for the shipment of oil.

Every thirty miles or so is a pumping station with large

storage tanks and the oil is sent forward under pressure from

one station to another. The system includes main and

branch lines, switching systems, storage yards and stations,

and is operated by despatchers and other officials such as

railways require.

Refining. Crude petroleum is a mixture of an almost infinite number
of hydrocarbons. Refined petroleum products consist of separate groups of

hydrocarbons, each group having a definite boiling range. These groups
are separated by a method known as fractional distillation. The earliest



Petroleum 283

Fig. 79. Tanks and Towers at the Sarnia Refinery of
Imperial Oil Limited.

distillation method was to put the crude oil into a large closed iron cylinder,

called a still, in which it was heated.

The first portion to boil off as a vapor is the naphtha fraction which
is condensed and collected to be further refined and separated into different

products. The temperature in the still is raised and the kerosene fraction

is separated. So, step by step, the temperature is raised and successively

heavier fractions are driven off until nothing but a heavy pitch is left in

the still. This may be further heated, until all volatile matter is separated
and only petroleum coke remains in the still. This is removed through a
cover plate which may be unbolted from the still.

This old method has been almost entirely superseded by the modern
pipe still furnace and bubble tower. In this process the crude oil is con-
tinuously pumped thro'ugh several hundred feet of heavy pipe arranged
in coils along the walls and ceiling of a large furnace, where heat is supplied
by many gas or oil burners. The oil emerges from the furnace at a constant
high temperature in the neighborhood of 750°F. The hot crude oil flows
into the lower part of a tall cylindrical vessel called a fractionating tower,
or bubble tower. Large perforated trays are spaced regularly up the
tower.

The portion of the oil which has been raised above its boiling point
immediately vaporizes when it enters the tower and rises up through the
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bubble plates. The heavy unvaporized portion falls to the bottom of the
tower and is withdrawn to be converted by further processing to lubricating

oils, asphalts, or coke. The temperature of the vapors decreases as they
pass up through the tower and the various fractions condense to a liquid

on the bubble trays. Only the lightest naphtha fraction escapes from the
top as a vapor to be subsequently condensed and further processed. The
remaining fractions are withdrawn as liquids from the bubble plates at
appropriate points.

In this way we may take light naphtha out the top, heavy naphtha
from a point near the top, then kerosene followed by light gas oil and
heavy gas oil as we progress down the tower. These fractions are then
further separated or refined for specific uses.

Petroleum Products. Certain processes used to refine

petroleum produce gaseous hydrocarbons and in recent years

these gases have become a prolific source of raw material for

the manufacture of synthetic gasolines, chemicals, plastics and

synthetic rubber. Extremely precise refining methods are

employed to separate the individual hydrocarbons in a state

of high purity for these applications.

Naphtha, the first liquid fraction obtained, is processed

to make aviation and motor gasolines, solvents, dry cleaning

fluids, and liquid bases for paints and varnishes. Kerosene is

split into several grades to be used as fuel for heating and

illuminating, and as a carrier for insecticides. It is also used

as a tractor fuel, and at present is the basic fuel for gas

turbine powered aircraft. The third main fraction, generally

called gas oil, yields diesel fuel for use in trucks, ships and

locomotives powered by diesel engines. It is also used for

domestic and industrial fuel oil, for the manufacture of

illuminating gas, and as the raw material for the production

of cracked gasoline. Lubricating oils are derived from the

next fraction, usually by distillation under vacuum to avoid

overheating (or cracking) the oil and breaking it down. In

the process of refining the lubricating oils, wax is extracted

to be processed to vaseline or paraffin. The remaining portion

of the crude oil yields heavy fuel oil, asphalt, and coke.

Greases are made by compounding various grades of
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lubricating oil with other materials to give the desired

qualities.

While the main products are gasoline, kerosene, fuel

oils and lubricants, there are upwards of one thousand

products refined and compounded for special uses.

Fuel Oil. Fuel oils range from the light diesel and

domestic fuels, which are especially selected from the gas oil

fraction, to heavy viscous residual fuel oil which remains after

all the lighter portions have been removed. Some oils

occurring naturally have so little of the lighter fractions that

it is not profitable to refine them and the crude is used

directly for fuel. Residual fuels are mainly used for steam

generation in marine, industrial, railroad and naval boilers.

Other uses include wood impregnating, quenching and

tempering metals and manufacture of artificial gas. Large

slow speed diesel engines are operated on a selected heavy

fuel oil.

Gasoline. Probably the most important petroleum

product is gasoline. The demand for this commodity has

grown so great that it cannot be filled by merely distilling off

the gasoline fraction from crude oil. To meet the increasing

demand and at the same time improve the quality of gasoline,

the refiners developed the cracking process. The basis of

this operation is to select one of the heavier oil fractions and

subject it to great heat under pressure. As a result the

chemical structure of the heavier oil is broken down, or

cracked, to yield high quality gasoline.

%

Just prior to and during the Second World War several

cracking' processes were developed in which a catalyst was
used to guide the reaction. Enormous quantities of very

high grade gasoline for the air forces were produced during

the war by the catalytic cracking process. This type of fuel
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will be available for motor vehicles when engines have been

designed to utilize it to the best advantage.

Other processes have been developed to make synthetic

gasoline from the gases produced by these cracking operations.

In some areas the natural gas contains considerable quan-

tities of gasoline vapor which is extracted by physical methods.

The liquid product is known as natural gasoline.

Another source of gasoline, and one which may achieve

great attention in the future, is a process whereby a liquid

closely resembling crude oil is synthesized from natural gas

or coal. The synthetic crude oil is processed much like

ordinary crude oil to yield gasoline and other products.

Germany’s imposing war-machine operated on such synthetic

products, until her plants were devastated from the air.

Other sources of gasoline, which are as yet relatively

unexploited, are the bituminous sands of northern Alberta,

and oil bearing shales. At the present time extraction of oil

from these sources is not economical.

Importance of Petroleum. Petroleum became really

important to world economy with the invention of the

internal combustion engine. The First World War
emphasized its uses for offence and defence and World War
II was fought on oil. Petroleum has revolutionized trans-

portation by land and sea and made possible transportation by
air. The world’s navies and a large proportion of its mer-

cantile marine are oil burning; a large percentage of the goods

formerly carried by railroads is now moved by trucks on

highways which owe their popularity to asphalt; continents

can be crossed in hours and the world circled in a few days

by planes using high-octane gasoline and lubricated by special

oils designed to withstand vagaries of altitude and climate.

Fuel oil and natural gas are powering factories and

heating homes. Shortages of raw material, due to war

conditions, have been met by synthetic products in which
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petroleum plays a large part, perhaps the most important

being rubber. Petroleum enters largely into the manufacture

of plastics. It is a source of power, light, heat and lubrication.

The country with petroleum resources is fortunate above

its neighbours and those nations which have to import oil are

handicapped industrially. This has sent foreign capital into

every part of the world where oil is known or thought to exist

and led to international competition for control. Lack of

domestic supplies of oil was one of Germany’s chief reasons

for going to war.

The British government, to safeguard her sea routes,

participated in developments in the Near and Far East; the

Netherlands government developed the East Indies; the

United States government has had no necessity to go

beyond its own borders, but United States and Canadian

capital have been responsible for large scale developments in

South America, particularly Venezuela, Colombia and Peru.

Sources of Supply. Of the 50 billion barrels of petroleum

which have been taken from the earth since the drilling of

the first oil well, about two-thirds has come from the United

States. Its leading fields are in the mid-continent (Texas,

Oklahoma and Kansas) and California, but 41 of the 48

states either produce oil or are prospective- productive areas.

Canada’s imports of crude petroleum greatly exceed her own
production, which comes very largely from Alberta.

Russia occupied second place in world production for

many years but her economy was disrupted by the Second

World War and her resources have not been developed to

capacity. Her main fields are in the Caucasus and Caspian

Sea areas. In South America, Venezuela is emerging as a

major producing country with great possibilities, while

Colombia is the scene of intensive exploration which promises

to add to her already considerable output. The only other

South American countries to produce in quantity are Argen-
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Fig. 80. World Production of Petroleum
Each dot indicates' one per cent, of the world production and crosses indicate minor

amounts. Compare the petroleum production and requirements of the four chief producing
continents. What sources help supply European requirements? Which continents have
little or no petroleum production?

tina and Peru, but other republics, such as Bolivia and

Ecuador, have distinct possibilities.

In the Indies, Trinidad is the only producing area of

note, although exploration is being extended to other islands.

The European fields of Austria, Poland and Rumania
have been devastated by war and are not yet operating

normally. Political considerations may retard their recovery.

The Near East (Iran and Iraq, and to a lesser extent

Saudi Arabia and Egypt) looms as the world’s largest potential

source of new oil. Substantial reserves have already been

prove'd and, once international disagreements have been

smoothed over, a tremendous flood of oil should become
available. This might affect the export situation in the

United States and South American countries, as many of

their existing markets could be more readily served from the

Near East.
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In the Far East the fields in the Netherlands East Indies

and Burma have suffered from the Japanese occupation and

will take some time to get back to normal. From India,

China and Japan production is relatively unimportant, but

exploration may succeed in bringing in new fields. This
1 might also be said of Australia.

Questions

1. Account for the great development of the petroleum industry since

the middle of the nineteenth century.

2. Describe petroleum under the following headings: (i) occurrence, (ii)

chemical properties, (iii) physical properties.

I 3. What is meant by fractional distillation? Explain how this process
is made use of in refining petroleum.

4. Construct a graph illustrating the production of petroleum by countries
for the most recent yearly statistics available. In which countries
are important developments likely to take place?

World Petroleum Production
(Thousands of barrels)

Country 1920 1930 1940 *1945
Approx.

%
1945

United States 442,929 898,011 1,353,214 1,710,275 61.8

j

Venezuela 457 136,669 185,570 321,902 11.6

U.S.S.R 25,430 125,555 218,600 300,000 10.8

Iran and Iraq (Persia) 12,230 46,471 91,125 150,100 5.4

Mexico 157,069 39,530 44,036 41,975 1.6

, Netherlands E. Indies 17,529 41,729 62,011 35,010 1.3

Rumania 7,435 41,624 42,182 33,000 1.2

Colombia 20,346 25,593 22,743 .8

Argentina 1,651 9,002 20,609 22,804 .8

Trinidad 2,083 9,419 20,219 21,500 .8

Peru 2,817 12,449 12,126 13,365 .5

British Borneo 1,020 4,907 7,047 12,000 .4

Canada f 196 1,522 8,718 8,197 .3

British India 8,375 8,292 9,981 3,750 .1
! Poland 5,607 4,904 3,891 3,000 .1

Other Countries | 4,056 9,337 37,276 69,264 2.5

688,884 1,410,037 2,142,198 2,768,885 100.0

*For some countries 1945 production is estimated.
t Canada’s production is exceeded by several countries not specifically mentioned,
j Increase due to inclusion of many new producing areas.

5. Briefly discuss the petroleum industry of Canada under the following
headings: (i) location of oil fields, (ii) refining, (iii) external trade.

(See also pages 351, 412, 431, 458, 464.)
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IRON

History. Actual evidence as to the extent of the use of

iron in ancient times is lacking, but it is probable that the

metal was used more extensively than the few specimens so

far uncovered would indicate. Metallic iron is perishable and,

because of its tendency to rust or corrode, leaves but a

slight trail through the centuries.

As the common iron ores are simply oxides of iron, the

metal is readily recovered in the glowing coals of a fire.

Very crude methods of forging at an open fire were employed

by the Romans and continued in use in mediaeval England

and Europe. In the fourteenth century a high furnace was

devised, in which the fire was kept at great heat by a bellows

driven by water power. The demands for fuel for the iron

industry made such serious inroads upon the forests that, in

the time of Queen Elizabeth, it was necessary to pass laws

restricting the cutting of timber and manufacture of iron.

Experiments were made with other fuels and by 1735 a coke

furnace was operated, which by this time had become a

veritable blast furnace. About a century later the invention

of heating the blast increased the production and greatly

lessened the consumption of fuel.

Occurrence. In the composition of the earth’s crust,

iron is a very common substance and no metal except alu-

minium is more plentiful. As iron readily forms compounds

it does not occur in the free state in nature. The common
iron ores consist of iron oxide mixed with other materials

such as quartz, limestone and clay. If the iron content is

more than fifty per cent, the ore is considered rich, while

ores which are less than twenty-five per cent, iron are too poor

to be of use at the present time. Magnetite and hematite

290
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are the two most important varieties of iron ore. Very often

the ore is hard rock and must be blasted in underground

mines. In the well known Mesabi range of Minnesota the

ore, which is a rich hematite, occurs near the surface and

resembles a soft red earth. This permits the operation of

open-pit mines and the use of steam shovels to load the ore

directly into cars.

The Blast Furnace,. The modern blast furnace is a

cylindrical steel shell lined throughout with fire-brick. It is

usually about one hundred feet in height. A large steel pipe,

called a bustle pipe, encircles the furnace about twelve feet

from the floor. From this pipe a number of smaller pipes

lead to openings in the furnace,

called tuyeres. Through these

pipes pre-heated air is forced into

the furnace under pressure.

The raw materials used are

iron ore, coke, and limestone,

which are introduced at the top

of the furnace. The operation

of charging the furnace is carried

on continuously night and day.

By means of an elevator or

inclined track the materials are

brought up in turn and dumped
into the top of the furnace.

The hot blast of air keeps

the coke burning so that intense

heat is produced. A gas is formed

which unites with the oxygen of

the ore and separates it from the iron, which is melted by the

heat. The limestone, which is also melted, serves to collect

the ash left by the coke and the earthy materials in the ore.

The molten material so formed is called cinder or slag.

Vertical Section of a Blast
Furnace

The molten slag is lighter than the
molten iron and floats upon it and runs
off separately.
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The iron, which is the heaviest material, settles to the

bottom of the furnace while the slag floats on top. The
molten iron is drawn off near the lowest part of the furnace

while the slag flows out at a higher level. The molten iron

is either cast into the form of bars called pigs, or is trans-

ported to a near-by steel mill in liquid form. In the old-

fashioned method the molten iron is run directly into sand

or iron moulds arranged in a way which suggests a nursing

litter of pigs. This explains the name “pig iron.”

Next in importance to the furnace itself are the stoves

which heat the blast. They are cylindrical plate-steel

structures nearly as large as the furnace. The interior is

filled with fire-brick in a honeycomb arrangement. There are

three or four stoves for each furnace and two or three of

these, as the case may be, are always being heated. There

is a very convenient supply of gas for these stoves, because a

large volume of combustible gas is set free by the chemical

reactions which take place in the blast furnace. Until fairly

recent times this gas was allowed to escape from the top of the

furnace, but it is now led off through pipes for use. The gas

is burned in each stove until the brick-work reaches the

proper temperature. Then the gas is shut off and air is

blown through to absorb the stored heat. This air becomes

the hot blast which passes through the bustle pipe and thence

through the tuyeres into the furnace. It takes longer for a

stove to heat than it does for the air blast to absorb the heat

that has been stored in the brick-work. Consequently the

stoves are used in turn, with two or three stoves always

being heated and one giving up its heat to the air blast.

Thus the process is continuous. The gas from the furnace is

more than sufficient to heat the stoves and a large amount is

used to generate electricity for various purposes, and as fuel

for gas-fired heating or melting furnaces.
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Pig Iron. The pig iron from the blast furnace contains

from 3.5 to 4.5 per cent, of carbon and varying amounts of

silicon and other elements. Due largely to these impurities,

pig iron is not malleable. As it may be broken, but not bent,

it is called brittle, although it is in no sense fragile. While

some of the impurities are undesirable, others are less so and

are even useful in giving certain characteristic properties to

various iron products.

Cast Iron. Many thousands of tons of pig iron are

used each year by the foundries for the manufacture of

cast iron goods. The iron founder also uses large quantities

of scrap iron derived from worn-out products. These

materials are melted in a furnace which is much like a minia-

ture blast furnace. The molten iron flows in a stream from

a spout at the bottom of the furnace. While still hot it is

poured into moulds to form castings. The moulds are

usually made of sand and are properly shaped by means of

patterns. The sand contains enough clay to hold the

particles together and thus it retains the exact impression

made by the pattern.

In a general way, cast iron does not differ greatly from

I

pig iron in its composition, for it has the same large carbon

content. Some of the other impurities, however, are reduced

in amount during the melting process. Furthermore, the

pig iron is carefully analyzed and selected and the proportion

of scrap so regulated that the exact composition of the cast

iron is known beforehand. The rate of cooling also affects

the constitution of cast iron. As these factors can be con-

trolled, it is possible to produce castings which possess

different qualities suitable to the various uses for which they

are made.

Uses of cast iron. Cast iron is very extensively used in

machinery for mines and paper mills, rock crushing machinery,

cranes, elevators and agricultural implements. The wheels
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of railroad cars, brake shoes, and parts for steam, oil, or

gas engines are made of cast iron. In our homes we find cast

iron used for furnace parts, stoves and radiators. However,

only a small fraction of the pig iron produced is used in

making cast iron goods.

Wrought Iron. Wrought iron is a purer form of the metal

than cast iron. It is malleable and at red heat two pieces

may be welded together. These properties result from

freeing the iron of carbon, which is the chief embrittling ele-

ment in cast iron. Pig iron is melted in a furnace and mixed

with iron ore, which supplies the oxygen necessary to burn

out the impurities. Coal is burned in another compartment

of the furnace and only the flame comes in contact with the

iron. A slag is formed which becomes mixed with the iron

as the “puddler” stirs the molten mass. Because pig iron

contains considerable carbon it melts quite readily, but

when the amount of carbon is reduced in the puddling

furnace the temperature is not sufficient to keep the iron

molten, and it becomes stiff and pasty .

1 At just the right

time the puddler, who must be a very strong man, separates

the pasty mass of iron into several balls of about eighty

pounds each. These balls, white hot and dripping with slag,

are squeezed and rolled by machinery and made into long

flat bars. A great deal of the slag is squeezed out during these

processes, but a certain amount is always left intermingled

with the iron. Wrought iron is used for bars, bolts, sheets,

pipe, chain links, and cable hooks. The amount produced

is restricted by the high cost of manufacture. Only a

small amount of iron can be refined atone time in the puddling

furnace and thus its operation is expensive. Furthermore,

wrought iron cannot compare with steel in general usefulness.

1 One advantage of the blast furnace process is therefore obvious, for

the carbon causes the iron to melt so that it readily flows to the bottom of

the furnace.
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Steel

Steel has normally a moderate carbon content, as a

result of which it is greatly hardened when cooled suddenly,

but is malleable when hot. Thus steel is intermediate

between cast iron, which contains so much carbon that it is

not malleable at any temperature, and wrought iron, which

has so little carbon that it does not harden greatly when

cooled suddenly. The exception to this rule occurs in the

case of mild or low-carbon steel, which contains so little

carbon that it cannot be tempered, and in this respect

resembles wrought iron. In addition to carbon, steel con-

tains small amounts of silicon and manganese, while other

elements are present as well.

The Bessemer Converter. Two processes are of chief

importance in the manufacture of steel. The Bessemer con-

verter was developed in England by Sir Henry Bessemer and

patented in 1855. This invention marked the beginning of

the production of cheap steel in unlimited quantities. No
fuel for heat is needed, for the process consists simply of

blowing air through molten pig iron. The converter is a

large barrel-shaped steel vessel lined with refractory material.

In the bottom are a great number of small nozzles or tuyeres

through which the air is blown. The pressure of this air blast

not only prevents the metal from flowing into the tuyeres,

but causes a great bubbling and agitation. The oxygen of

the air burns out the more combustible elements. By this

means the temperature is raised high enough to burn the

carbon. For about ten or fifteen minutes there is a violent

combustion and a steady roar, while flames and showers of

sparks issue from the top of the converter. When the flame

dies down, the operation is completed and practically pure

iron is obtained. In order to make steel, it is necessary to

put back into the iron a certain amount of carbon, man-
ganese, silicon, and other substances. The exact amount
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Fig. 82

The Bessemer
Converter

It is mounted on
trunnions which permit
it to be tipped over on
its side for filling and
emptying. At the bot-
tom of the vertical
section the air chamber
and tuyeres may be seen.

Fig. 83. Vertical Section of an Open-Hearth Furnace
Sprayed oil or finely powdered coal may be used instead of fuel gas.
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added depends upon the kind of steel required. The steel

and a certain amount of slag which floats above it are poured

out into a huge container, called a ladle. Through a hole or

nozzle in the bottom of the ladle the steel is then poured into

moulds made of cast iron. By the Bessemer process the con-

' version of twenty tons of pig iron into steel occupies less than

twenty minutes.

The Open Hearth Furnace. The open hearth process

for making steel is a development from the old puddling

process. In each case heat is reflected from a roof on to the

molten metal in the hearth or bottom of the furnace. The

I

open hearth furnace is a large brick structure with a capacity

1 often exceeding one hundred tons. Gas and air enter through

separate compartments at one end of the furnace. The gas

I

is burned in a space above the hearth and the flame passes

out through compartments at the other end, which are

heated in this way. Every twenty minutes the direction of

the flame is reversed; the gas and air enter through the

heated compartments and the flame passes out in the opposite

direction. By heating the gas and air before they are

burned a much hotter flame is obtained.

Limestone, iron ore and a certain amount of steel scrap

;

are heated in the furnace before the molten pig iron is added.

It requires about eight hours to burn out the undesirable

elements by this process. The temperature in the furnace is

high enough that the metal remains molten as the carbon is

reduced. Samples are taken out from time to time and

tested. When the test is satisfactory the molten steel is

run into a big ladle. At this stage manganese and other

substances are added to give the steel the exact properties

required. The slag, which is lighter than the steel, floats on

|

the surface. Some of the slag remains in the ladle but most

,

of it overflows into auxiliary ladles kept for that purpose.
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A great deal more steel is now made by the open hearth

than by the Bessemer process. Pig iron often contains

impurities which make it unsuitable for the Bessemer method.

The combustion in the converter cannot be carefully con-

trolled but depends upon the impurities present. In the

slow open hearth process, however, impurities can be reduced

exactly as required. Furthermore, a large amount of steel

scrap is used in the open hearth furnace and thus a greater

amount of finished steel can be secured from a given amount
of pig iron.

Rolling. The molten steel is poured into cast iron

moulds and made into ingots about twenty inches square at

the base and six feet high. When solid but still hot these

ingots are rolled between great cast iron or cast steel cylinders.

When the rolls are rotated the ingot is forced between them

in the same way that clothes are forced through a wringer.

As a result of the rolling the ingot is greatly reduced in cross

section and increased in length. The process of rolling not

only shapes the steel product but serves to increase its density,

toughness and general strength.

Uses. Steel has been fundamental in the development of

our modern industries and commerce. No other material is

so strong and suitable in every way for the rails of railroads,

beams, girders and other structural shapes for buildings and

bridges. Pipe, rods, wire, nails, etc., are made of steel.

Heavy sheets of steel, called “plates”, are used for the hulls

of ships, the armour of warships, railroad cars, boilers and

tanks. Sheets which are not so heavy are used in making

street-car bodies, automobile bodies, filing cabinets, door

frames and window sashes. Galvanized sheets are used for

gutters, rain-water pipes and other purposes.

The usefulness of iron and steel is still further increased

by their magnetic properties. Steel forms a relatively

permanent magnet, while the magnetic condition of softer
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forms of iron may be readily changed. The electro-magnet,

which consists of a coil of wire with an iron core, makes

possible the operation of telephones, telegraphs and dynamos.

Powerful electro-magnets are used for lifting heavy weights

of iron. The scrap used in the furnaces is conveniently

handled by means of magnets suspended from overhead

cranes. The same device is employed for loading rails into

railroad cars and similar operations.

Alloy Steels. Steel alloys are the most common and

useful in the world. In most cases a rather small percentage

of one or more metals is added to the steel. The percentage

added, as well as the kind of metal, affects the properties of

the resulting alloy steel.

Nickel steels. Steels with a small nickel content are

characterized by great strength, hardness, and toughness.

They are widely used in the automotive and aeroplane

industries, for the construction of locomotive frames and

boilers, and for various types of steel castings. It is worth

noting that the presence of nickel reduces the rusting of steel.

Nickel steels with a much higher nickel content, such as

invar steel, are practically non-expansive within ordinary

ranges of temperature and are used for making pendulums,

surveyors’ tapes and other measuring apparatus.

Other alloy steels. A small amount of manganese

or of chromium added to steel greatly increases its hardness

and wearing qualities. The.se steels are used for parts of

crushing machinery, for armour plate, armour-piercing pro-

jectiles, burglar proof safes, files, and balls for ball-bearings.

High speed steels. It has been said that “a good steel is

much like a good man, for it must be able to get hot without

losing its temper.” The addition of vanadium, tungsten,

and chromium in proper proportions produces this very

quality in steel. Molybdenum, uranium and cobalt are also
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used in various combinations by different manufacturers.

When a cutting tool is made from one of these alloy steels,

it may be operated at such high speed that it shows a faint

red glow from the heat of friction, without losing its temper

and cutting ability. The discovery of “high speed” steels

in the latter half of the nineteenth century has resulted in

world-wide changes in machine shop practice and equipment.

(<Courtesy University of Chicago Press)

Fig. 84. World Production of Iron Ore
Each solid dot indicates one per cent, of the world production and crosses indicate

minor amounts. Open circles indicate imports. What two regions are of outstanding
importance in the production of iron ore?

Sources of Supply. The world’s iron supplies are

enormous and widespread. By using the poorer ores which

are now disregarded, iron will be available for an indefinitely

long time. Nevertheless, only a few nations are now great

producers of iron. The present day large scale operations

require a great deal of money and many workmen. Large

supplies of coal and suitable means of transportation are like-

wise essential for the manufacture of iron. Hence regions



Fig. 85 . Movement of Lake Superior Iron Ore
to the south shore of Lake Erie and Lake Michigan to meet the coal for smelting.

such as Brazil may contain iron ores but have only a small

output of iron goods on account of unsatisfactory conditions.

The parts of the world which far surpass all others in the

production of iron and steel are western Europe and the

eastern part of the United States.

The United States is the leading iron producing country

in the world. While ore is widely distributed throughout the

country, it is most extensively mined in the region of Lake

Superior. The Mesabi range, to the north-west of Lake

Superior, in Minnesota, and the mines of Northern Michigan

are of outstanding importance. Most of the ore is shipped

down the Great Lakes to localities convenient to coal-fields.

Pittsburg and Philadelphia in Pennsylvania, Cleveland and

other ports along the southern shore of Lake Erie, and Gary
and South Chicago at the southern end of Lake Michigan, have

large iron and steel industries. Immense quantities of iron

and steel are used in the automobile manufactories of Detroit.
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In the southern Appalachian region iron ore, coal and lime-

stone occur in abundance, and iron manufacturing is an

important industry in Birmingham, Alabama. The great

prosperity of the United States is due in large measure to

their production of iron and steel from domestic raw materials,

which is always a fundamental factor in determining a coun-

try’s industrial standing.

European countries. France, the U.S.S.R., Great

Britain, Germany, Belgium, and Luxemburg are the chief

producers of pig iron in Europe. Germany and the United

Kingdom import part of their supplies, while France exports

iron ore. The chief producing region in France is the

Lorraine district. Luxemburg has iron mines continuous

with those of France and supplies Belgium with large quanti-

ties of iron ore. In Sweden and Spain iron ore is mined

but much of it is exported, because Sweden lacks coal and

Spain mines comparatively little. However, there is a

growing tendency for the ships which carry iron ore to bring

back coal as a return cargo, and large iron works have been

established in Sweden and Spain. But the principal centres

for the manufacture of iron remain near the coal-fields. The
United Kingdom is particularly fortunate in having an

abundance of high grade coal. Western Czechoslovakia

and southern Poland are well supplied with coal and iron

and consequently manufacture iron and steel products.

Canada. The provinces of Nova Scotia and Ontario have

blast furnaces in operation, but in both cases the ore is

imported. The coal mines of Cape Breton Island supply

fuel for the industry at Sydney, while ore is brought from

Newfoundland. The deposit of iron ore in Bell Island,

Newfoundland, is very extensive and has a high iron content.

In Ontario blast furnaces operate at Sault Ste. Marie,

Hamilton, and Port Colborne. The ore is imported from the

Lake Superior region of the United States, although Ontario
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and other parts of Canada contain large deposits of iron

ore and mines have been worked from time to time.

Considerable development of iron ore deposits in Canada is

to be expected.

Fig. 86. The International Triangle
This is a highly diversified manufacturing and commercial area, which depends

fundamentally upon the coal fields and iron ore deposits. What countries are contained
in whole or in part within this area?

Other countries. The continents of South America, Asia,

Africa and Australia produce very little iron, although there

are a number of known mines, from some of which ore is

exported. Brazil is credited with having one of the largest

.deposits of high grade iron ore in the world. Cuba has less
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extensive supplies. In many other parts of the world there

are deposits of iron ore which are practically untouched.

Questions

1. (a) What is iron ore? (b) How is it mined?

2. (a) In blast furnace operations what is the purpose of (i) iron ore,

(ii) coke, (iii) limestone? (b) What by-product is used, and how?

3. (a) Where does the carbon of the pig iron come from? (b) Explain
how the carbon in the iron helps the smelting operations in the
blast furnace.

4. Describe briefly the work done at the iron foundry.

5. (a) Account for the slag in wrought iron, (b) Why does the iron

become stiff in the puddling furnace?

6. How do cast iron, wrought iron, and steel differ in (i) composition,
(ii) properties, (iii) uses?

7. Compare the Bessemer and open hearth methods and show the chief

advantages in each.

8. What purpose does the iron ore serve in the open hearth furnace? In
what other furnace is it used for the same purpose?

9. Name the important steel alloys and state the properties and uses of

each.

10. Name the leading countries in the production of iron and steel.

11. What countries have large deposits of iron ore which are not developed?

12. Discuss Canada’s external trade in iron and iron products.



CHAPTER XXII

CLAY AND CLAY PRODUCTS

Properties. Clay, when dry, forms hard lumps which

may be crushed into particles of fine dust. When moist

these particles cling together and form a plastic mass which

can be moulded into any desired shape. If an object formed

of clay is placed in fire and thoroughly heated it becomes very

hard and after that cannot again be reduced to a plastic

condition. These properties make clay useful for the

manufacture of dishes, bricks, etc.

Occurrence. Clays usually result from the weathering

of such rocks as granite which contain large amounts of

feldspar. Particles of clay are often carried long distances

by water but eventually they settle and form beds of clay.

Such clays occur in hollows, filled-up lakes, and ancient

river beds. If the clay is buried under other sediment it is

hardened by pressure to form a rock known as shale. Clay

is of very common occurrence; mixed with certain other

substances it forms ordinary soil. Beds of clay suitable

for making brick are wide-spread but the purer varieties

required for pottery are comparatively rare.

Varieties and Uses. Most clays are composed chiefly

of silica and alumina. Kaolin or china clay is an almost pure

form of clay. It was used in China for many centuries before

it was discovered in any other part of the world. Ball

clay is another variety of pottery clay which is less pure

but more plastic than kaolin. Dishes for table use are

made from mixtures of kaolin and ball clay .

1 Other articles

Ground feldspar and silica are always used in white ware,'porcelain,
and wall tile, along with ball clay and kaolin. The colour would not be
good without the ground silica, and the body would not vitrify sufficiently
if it did not contain feldspar.

305
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for which a high grade, white burning clay is necessary are

sanitary fixtures and porcelain insulators. Wall and floor

tiles are likewise made from high grade clays. Most of the

common brick clays are complex mixed earths. Clays which

produce a dense, impervious body capable of taking a salt

glaze are required for the manufacture of sewer pipes and

similar products. Certain clays which are refractory, or

difficult to fuse, are used chiefly for making fire-brick.

Pottery

At a very early stage in their development primitive

people learned to use clay. At first, probably, women
smeared mud over crude vessels which they made from

wickerwork. When the clay dried and stiffened the vessels

were used for holding food and for cooking it. Thus it was

discovered that when articles of clay were heated in the

fire they became harder than when they were merely dried

in the air. Pottery includes a great variety of articles but

all of them are clay vessels which have been hardened by
firing. The art of pottery making is a very ancient one,

so that we can only conjecture how and when it first began.

Old Methods and New. Clay is usually obtained from

deposits at or near the earth’s surface. Almost all pottery

clays require refining and various methods of treatment

before they can be used for the better grades of pottery.

For centuries hollow circular vessels were shaped on the

potter’s wheel. This piece of apparatus consists of a

horizontal disc, which is turned either by hand, by a foot

pedal, or by power. The workman takes enough clay for the

particular object which he intends to fashion and “throws”

it upon the centre of the wheel. He sets the wheel in motion

and shapes the clay with his hands, which he keeps wet for the

work. But the potter’s wheel, with all its fascination, has

now almost disappeared from practical use except. in soxae
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remote regions where peasant pottery is still made, e.g., parts

of the Far East. To a limited extent, also, the potter’s

wheel driven by power is used for making art pottery and

certain other special classes of ware.

With these exceptions the

manufacture of chinaware and

other pottery is carried on by

machine methods. A mechan-

ized form of potter’s wheel,

called a jigger
,
is used to press

the clay into the shape of a

mould. The shaping of plates,

cups, saucers, etc., on jiggers

is an important factor in the

mass production of this kind

of pottery in large manufactur-

ing plants. After the articles

have been shaped they need

to be dried and afterwards

fired. All but the cruder forms of pottery are glazed and,

as a rule, dishes are decorated.

Production and Trade. The best known localities

which supply china clay are Cornwall in England, Limoges

in France, sections of Germany, Czechoslovakia, China,

and Florida, Georgia, and the Carolinas in the United States.

The manufacture of pottery in England is carried on mainly

in the county borough of Stoke-on-Trent in Staffordshire,

where there is an abundance of coal for the industry. Other

European countries, Japan, and the United States also

manufacture high grade pottery. The United States,

however, does not supply its own requirements.

The occurrence of kaolin has been reported from only

a few sections of Canada. Some of the clay deposits of

southern Saskatchewan may be classified as ball clay.

( The Macmillan Co.)

Fig. 87. The Potter’s
Wheel

"Elementary Industrial Arts"
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Stoneware kitchen utensils and other articles are manufactured

from Saskatchewan clays at Medicine Hat. The potteries

are located in that city because it is well supplied with

natural gas, which is used for fuel in the kilns. There are

several other plants in various parts of the Dominion

manufacturing earthenware and stoneware pottery from

domestic clays. Chinaware and the great bulk of other

kinds of pottery are imported into Canada and amount to

several million dollars annually. The greater part of our

supplies comes from England.

Brick, Tile, and Cement

Clay was used in very early times for building purposes

as well as for pottery. At first men built crude huts out of

mud and twigs, but later on bricks were made and used

for building. It' is a familiar story how the Israelites were

forced to make brick during their bondage in Egypt. Clay

was obtained from the bed of the Nile River. Because

bricks of this clay tended to shrink and crack when drying,

straw was chopped and mixed with the clay to produce

better bricks. In some parts of India, Africa, and elsewhere

bricks are still made by the same method, except that husks

from rice are generally used in the mixture instead of straw.

In warm dry countries bricks last very well if they are merely

dried carefully without being fired. Such brick is called

adobe.

Long ago all progressive countries ceased to use straw

in the manufacture of bricks, but sand, coal dust, or other

materials may be mixed with the clay if necessary. But

clays suitable for use without the addition of such materials

are of common occurrence. The products made from

common surface clays and shales include building brick,

structural tile, and farm drain tile. The beds of clay or

shale are usually worked by surface operations. In the
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less numerous underground workings coal-mining methods

are followed fairly closely.

Manufacture of Bricks. To a very limited extent

bricks are still made by hand as they were in early times.

But development of machinery during the last century has

made possible enormous increases in the quantity of bricks

manufactured. There is considerable variation in the

methods and machinery used in different localities and for

different kinds of clay. But whatever kind of machinery

may be used, its purpose is to grind and mix the clay

thoroughly and to form it into brick shape.

Grinding
,
mixing

,
and shaping. If the clay is hard and

lumpy or in the form of shale it is first crushed between

heavy rolls or by some other form of crushing machine.

Weathering of clay may be desirable as it makes grinding

easier and increases the plasticity of the product, but ii

is not usually practised on this continent. After being

crushed the clay is passed through a screen to a pug-mill

or mixer. For the “stiff-mud” process the pug-mill is a

horizontal trough containing one or more shafts fitted with

rotating blades. These cut and mix the material and at

the same time drive it forward to a rectangular opening or

die of proper size. The bar of clay thus formed is cut into

bricks by means of parallel wires attached to a frame. Bricks

shaped in this way are called wire-cut bricks. This process

is also used for the manufacture of field tile and structural

tile, the shape of the die being modified to suit the product.

Thus, clay for ordinary field tile emerges from the machine

in a tubular shape.

In the “soft-mud” process the bricks are shaped in

moulds. The moulds are first flushed with water or sprinkled

with sand, to prevent the clay from sticking to them. The
clay in a soft condition is pressed into the moulds. This

work was formerly done by hand but is now done by machine.
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Bricks may be made from nearly dry material but great

pressure is needed to shape them. The ground shale or

mixture of shale and clay is automatically fed into steel

moulds and pressed into shape by a plunger. These bricks

do not need to be dried before they are burned. Although

this method is less common than the others it produces bricks

of excellent shape, suitable for front wall or interior work.

Drying and burning. Bricks made by the common
methods must be dried before they are burned. This may
be done in the open, but sheds or drying rooms are commonly
used. The* process is usually hastened by heating the air to

a moderate temperature. In the modern brick plant tunnel

dryers with temperature and humidity control are in general

use. Burning is the final operation which converts the brick

into hard, stone-like material. For this purpose the bricks

are piled in a kiln in such a way that spaces are left for

carrying the heat and gases through the mass. A common
form of kiln is a circular brick structure with a domed roof.

In the walls are a number of fire-mouths where fuel is burned.

The flames from the burning fuel pass into the interior of the

kiln. At large brick works the kilns are often rectangular

in shape and so constructed that the heat is carried in a

down-draught through the contents. Bricks for ordinary

purposes require several days’ burning at a bright red heat.

Varieties. The common red colour of bricks is caused

by the presence of iron in the clay. If there is a considerable

amount of lime in the clay the bricks are of a yellow colour.

But in any case, the shadings and colour tones of the brick

are developed by the heat of the kiln working its transforma-

tion on the constituent elements of the clay.

Many clays contain materials which fuse at a high

temperature, but certain varieties, known as fire-clays, are

very refractory to heat. Fire-clays are used to make bricks

for lining furnaces, and to make crucibles and other products
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for which it is necessary to have a material which will not

melt when raised to a very high temperature. Refractory

clay products, typified by fire-brick, are of great importance

in modern industry with its ever-increasing demands for

higher operating temperatures. They must also resist the

action of slags and other corrosive materials with which they

come in contact.

Portland Cement. The fine grey powder which is

marketed as Portland cement is of great importance in the

building industry. When mixed with water it forms a

soft paste which changes in a short time to a hard, solid mass.

Its value is still further increased by the fact that sand,

broken stone, or similar materials may be mixed with cement

and water to form a strong, durable building material called

concrete. In the construction of large buildings, bridges,

paved roads, sidewalks, and docks, concrete is used very

extensively. The introduction of reinforced concrete, that

is, concrete in which iron rods or wire are embedded, has

extended the field of usefulness for cement.

The process' of making Portland cement was invented

by Joseph Aspdin, of Leeds, England, in 1824. Since that

time the methods of making cement have been greatly

improved and its manufacture has spread to nearly all parts

of the civilized world.

Manufacture. Lime and clay are the essential ingredients

of Portland cement. The principal combinations of raw

materials at the present time are limestone with clay or

shale, natural cement rock alone or with small quantities of

limestone, and furnace slag with limestone. The materials

are ground and thoroughly mixed in the proper proportions

as determined by chemical analysis. The mixture, either

dry or in the form of a slurry, is fed into a rotary kiln. In

its usual form the rotary kiln consists of a huge cylinder

made of sheet steel and lined with fire-brick. The cylinder
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is supported at a very slight inclination from the horizontal

on two or more steel tires or riding rings which, in turn,

rest on heavy friction rollers.

The cylinder is rotated mechanically and the cement

mixture, which enters at the upper end, works its way through

the kiln, due to the rotation and the inclination of the cylinder.

The kiln is heated by a jet of burning fuel introduced at

the lower end, which thus meets and passes through the

material being heated. Powdered coal is the fuel most

commonly used, but in some localities it is cheaper to burn

natural gas and in other places the use of fuel oil is more

economical. The heat of the kiln and its rotary movement
convert the material into lumps of white hot clinker which

drop through an opening in the lower end of the kiln. Upon
cooling the clinker is hard and dark-coloured. It is crushed

to a very fine powder, after a little gypsum has been added

for the purpose of regulating the setting time of the product.

Portland cement is usually shipped in bags or barrels to

dealers and consumers but occasionally it is sent in bulk in

covered box cars or barges.

Production in Canada. Clays and shales suitable

for making bricks are widely distributed throughout the

world. Canada has immense resources of these materials

which ordinarily may be worked by surface methods without

the removal of a heavy overburden. Brick and tile are

manufactured from domestic raw materials at a large number
of plants in the Dominion. The greater part of the output,

however, is produced in the thickly populated parts of

Ontario and Quebec where the demand is greatest. The
manufacture of cement is likewise carried on most extensively

in this region. Imported clays are used in Ontario and Quebec

for the manufacture of electrical porcelain, sanitary porcelain,

floor tile, etc. Sewer pipe clays are produced in various

sections of Canada and manufactured at a number of plants.
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Fire-clay is known to occur in all the provinces except Prince

Edward Island and Manitoba but some of the deposits, e.g.,

those of Northern Ontario, are too remote to be of immediate

value. Most of the fire-brick used in Canada is imported

from the United States.

Questions

1. Write a brief explanatory article on each of the following terms:
(i) shale, (ii) kaolin, (iii) ball clay, (iv) fire-clay, (v) adobe,
(vi) wire-cut brick, (vii) Portland cement.

2. In making such pottery as tableware, how are the articles shaped?

3. Describe the manufacture of bricks by the stiff-mud process.

4. Describe the construction and use of the rotary kiln.

5. In what countries is the manufacture of high-grade pottery particularly

important?

6. Discuss the clay industries of Canada under the following headings:
(i) manufactures from domestic clays, (ii) imports of clays and clay
products.



CHAPTER XXIII

THE PRECIOUS METALS

Gold

History. Gold was probably the first metal to be

discovered, because it exists in the pure form in many coun-

tries. Flakes of gold, glittering in the sand, attracted the

eye and were easily secured. It has been prized since the

most ancient times on account of its colour and permanent

lustre. Throughout the ages gold has remained very valu-

able because of the fact that the amounts recovered have

been very small in proportion to the time and labour spent in

its quest. However, in recent times platinum and allied

rare metals have come into use and are now more costly

than gold.

Occurrence. Gold is commonly found in the free state,

that is, uncombined with other elements, although often

more or less alloyed with silver. It occurs in rocks, in many
cases in veins contained in quartz. It is also found in alluvial

deposits or placers, that is, in sands and gravels which have

been derived from gold bearing rocks and washed down and

deposited by rivers. These particles of alluvial gold range

in size all the way from fine dust up to rather large nuggets.

The largest nugget on record was found at Ballarat, Australia.

It weighed 2,520 ounces, the weight of a medium-sized man,

and was quite appropriately called ‘The welcome stranger.”

Often, too, gold occurs in association with the ores of other

metals, particularly with copper ore in Canada.

Methods of Mining. (1) Placer mining is carried on in

the case of alluvial deposits where gold, in the form of flakes

or nuggets, is found along the banks or beds of streams.

This is a crude and simple method.

314
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The gold-bearing material is placed in a pan. The sand

and gravel are washed out by water. The gold, because of

its greater weight, remains as a sediment. In the old days

(Courtesy Department of the Interior, Canada

)

Fig. 88. Underground in a Canadian Gold Mine
This shows drilling by compressed air, which will be followed by blasting. This is a
common method of underground mining for gold, silver, copper, lead, zinc, and several
other ores.
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of the rich placer deposits the pan was used for the recovery

of gold, but now it is chiefly used for prospecting.

(2 ) Hydraulic mining is a modification of placer mining

and is still employed in the Yukon. Streams of water under

high pressure are brought to play upon banks and piles of

gravel containing gold. The force of the water sweeps the

entire material into sluices. There the heavy gold is collected

in “riffles” or corrugations while the lighter gravel is carried

away.

(3) Lode or quartz mining. In its original state gold

occurs in veins in certain kinds of rock, and to the discovery

of these prospectors finally direct their efforts. For gold in

this condition mining becomes permanent and requires

extensive equipment with a considerable expenditure of

capital. It is necessary to sink deep shafts and break the

gold-bearing ore by blasting.

Preparation. After the gold-bearing ore is removed from

the mine it is crushed in a stamping-mill. The gold is

often recovered by the cyanide process, which consists of

washing the finely ground ore in a cyanide solution. By this

means the gold is dissolved out of the ore. Powdered zinc

is then added to the solution and the gold is set free. This is

refined and cast into bars.

Properties. In addition to being one of the heaviest

metals, gold is the most malleable and most ductile metal

known. It is too soft to be used pure in ornaments or coins.

Hence it is alloyed with copper, silver, and nickel in various

combinations which affect both its colour and hardness. Gold

jewellery usually bears a mark telling the number of parts of

pure gold present out of a total of 24. Thus 18-carat gold

consists of eighteen parts pure gold and six parts of another

metal. This relation is sometimes expressed in fineness on

the basis of 1,000 instead of 24, so that 18-carat gold is the
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same as gold 750 parts fine. The English sovereign is

22-carat gold, with the remaining two parts copper.

Another property of gold is its great power of resistance

to chemical reagents. It retains its lustre in both dry and

moist air at all temperatures. It is not attacked by any of

the common acids, but may be dissolved in “aqua regia,” a

mixture of nitric and hydrochloric acids.

Fig. 89 . World Production of Gold
What are the three leading gold-producing countries?

Uses. (1) Since very early times gold has been used as

money, and is normally the legal monetary standard of most

great nations. (2) Because of its malleability it may be

pounded into very thin sheets, known as gold leaf. This is

used for lettering signs on the glass of doors and windows, and

for various decorative purposes. (3) Because of its extreme

ductility it is possible to make very fine gold wire. This is

flattened into ribbon, wound over silk thread, and made into
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gold lace. (4) Watch-cases and jewellery are made of gold, or

of metals covered with a thin plating of gold.

Sources of Supply. Gold is found in many countries,

but the Union of South Africa, which produces nearly half

the world’s total, is outstanding. Canada, the United States,

and the U.S.S.R. compete for second place. About three-

quarters of Canada’s production comes from Ontario. Other

parts of the British Empire producing gold are Australia,

British India, Rhodesia, and British West Africa. Altogether

the British Empire supplies about two-thirds of the world’s

total output. During recent years there has been a con-

siderable enhancement in the “market” price of gold caused,

firstly, by the abandonment of the gold standard by certain

countries and, secondly, by special legislation to raise the

price of gold as in the case of the United States.

Silver

History. Silver has been used since very early times,

and was a medium of exchange in the days of Abraham.

It was mined in ancient Greece and Spain, and played an

important part in the history of the ancient world. Silver

was widely used in mediaeval Europe. Until the middle of

the thirteenth century it was almost the sole standard of value

in England, and for five hundred years thereafter it served as

the standard along with gold.

Occurrence and Preparation. Silver occurs native in

the form of flakes, leaves, and wire-like shapes. It is also

found in the form of simple ores, commonly the chloride and

the sulphide, and in complex ores which contain other minerals

as well as silver. The greater part of the world’s silver

output comes from ores which are valued chiefly for their

metals other than silver. Because there is a great variety

of silver ores, many methods of extracting the metal are

employed.
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Properties. Silver possesses a pure white colour and has

a perfect metallic lustre. Next to gold it is the most mal-

leable and ductile of metals. From it very thin silver leaf and

very fine silver wire can be made. In hardness it is superior

to gold but inferior to copper. Pure silver is too soft to stand

constant wear, and for commercial purposes is generally

alloyed with copper. Although it is the best conductor of

electricity known, it is not much used for this purpose

because it is too expensive.

Silver is much more active chemically than gold, and is

found in numerous chemical compounds. It has a great

chemical affinity for sulphur, as is evidenced by the blackened

! surfaces of silver utensils which have been in contact with the

yolks of eggs.

Uses. (1) Silver is used as money in the form of

j

coin and bullion. United States silver coins contain 900

parts of silver and 100 parts of copper, while the ratio in

Canadian coins is 800 to 200. British silver coins are 50 per

!

cent silver. (2) Silver is used for plating various articles

made of cheaper metals. Both sterling and plated silver are

used for tableware. (3) Photography is made possible by
the action of light on certain silver compounds which are used

in preparing the negative plate (or film) and the finished

picture (or print). (4) Silver nitrate or lunar caustic is

sometimes used in surgery.

Sources of Supply. The chief silver-producing coun-

tries of the world are Mexico, the United States, Canada,

Peru, and Australia. The total value of the world’s annual

silver production is much less than that of gold. Probably

the richest mines worked in recent years are those of

Cobalt, Ontario, where much silver has been found in the

native state. Rich deposits of this precious metal extend

throughout the Cordilleran Region of South and North
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America, all the way from Chile, Bolivia, and Peru in the south

to the Yukon and Alaska in the north.

A large part of the world output of silver is refined in the

United States. India and China import large quantities of

silver which they use for coins and ornaments.

Platinum

History. Platinum was originally discovered in South

America and was first introduced into Europe about the

middle of the eighteenth century. Until recent years it was

considered of little value. Now, however, it has a number
of important uses and is valued highly.

Uses. (1) Platinum is much used in jewellery, as it is

considered the best setting for precious gems. (2) Its great

resistance to the attacks of ordinary acids and its high

melting point make it invaluable for special laboratory

equipment. (3) It is used in the manufacture of radio tubes,

x-ray tubes, and other electrical appliances. (4) Platinum,

gold, and silver are used in dental work. As platinum is very

malleable and ductile it is usually hardened by alloying it

with iridium.

Sources of Supply. The world’s known platinum

supplies are rather meagre and usually occur as alluvial

deposits. The Ural Mountain region of Russia, south-

eastward from Perm, Canada, and Colombia, in South

America, are of chief importance. Platinum is also produced

in the Union of South Africa, Ethiopia (Abyssinia), and

elsewhere. In Canada, practically all of it is obtained as a

by-product from the nickel-copper ores of the Sudbury region.

Questions

1. For what reasons has gold remained of great value throughout the
ages?

2. Explain the following terms: native gold, alluvial gold, gold vein,

carat.
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3. How is gold obtained from gold ore?

4. State the chief properties and uses of gold.

5. Ascertain the value of the gold output of the seven leading producing
countries, and illustrate by a graph. See “The Canada Year
Book.”

6. State the principal uses of silver.

7. Locate on a map of the world the chief silver producing countries.

8. State the principal uses of platinum.

9. Locate on a map of the world the chief platinum producing regions.



CHAPTER XXIV

OTHER MINERALS

Copper

History. Ancient relics show how primitive peoples

have passed through various stages of development. The
earliest period in human history was the Stone Age when most

tools and weapons were made of stone. This age gradually

passed away with the discovery of copper, which was the

first metal to come into common use. When prehistoric man
learned that a small amount of tin alloyed with copper

produced a much harder substance, his civilization passed into

the stage which is called the Bronze Age. In this second age

man acquired skill in the use of metals. Further progress

brought the third great age, the Iron Age. So great are the

advantages of iron and steel over other metals that the

Iron Age has extended from prehistoric to modern times.

We are now living in the latter part of the Iron Age, which

may be called the Age of Steel and Electricity.

In the New World civilization did not develop in the

same way that it did in the Old World. The Bronze Age

came at a much later date and lasted for a much shorter

period. The Indians knew the use of copper, but with the

coming of the white man this metal was swept into the

background by the introduction of iron.

For many centuries after the close of the Bronze Age

copper played a very unimportant part in the world’s activi-

ties. However, the widespread use of electricity since 1880

has brought about a change. For all practical purposes

copper wire is the best electrical conductor, and without it

our amazing development of electric power would have been

impossible.

322
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Occurrence. Copper is found in the. free or uncombined

state and also in the form of compounds. Native copper

occurs as flakes or sheets embedded in rock, or as large masses

of pure metal. The most important copper compound is

copper pyrites, which is a copper-iron sulphide. Most of the

world’s supply of copper is obtained from rather low-grade

ore, which must be concentrated before it can be used.

Preparation of Copper. The flotation process is com-

monly used to concentrate the sulphide ore. The ore is

finely crushed and agitated with water and suitable chemicals.

This causes a surface froth to be formed which carries with it

the valuable parts of the ore. The froth is removed and the

concentrated ore is obtained from it. The concentrate is

first roasted to eliminate part of the sulphur. Then it is

smelted in a reverberatory furnace, fired by powdered coal,

oil or gas. A matte is produced which Contains 30 per cent,

or more of copper. The matte is treated in a converter,

similar in principle to the Bessemer converter. Copper is

obtained in an almost pure form, known as blister copper.

There are a number of other methods for extracting copper

from its various ores.

Properties. Copper is a brilliant metal of a peculiar

reddish colour. It is not affected by dry air, but when
exposed to damp air it assumes a reddish-brown appearance,

and after long exposure becomes coated with a greenish

substance called verdigris. The metal takes a brilliant

polish, and is tough and strong, although it is pliable, ductile,

and malleable to a high degree. It melts readily and is used

as a constituent of several important alloys. Copper ranks

"ext to silver as a conductor of heat and electricity.

Uses. (1) The outstanding use of copper is as an

electrical conductor. Many million miles of wire are used to

supply our homes and factories with light and power. Many
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million more are used for sending messages by telephone,

telegraph and cable. (2) It enters into the composition of

many alloys, some of which are widely used. Brass is an

alloy of copper and zinc, while bronze consists of copper and

tin. Copper alloys are much harder than pure copper.

(3) Most nations use copper as the chief component of their

least valuable coins, e.g., the Canadian cent. A small por-

tion of copper is also used in both gold and silver coins.

(4) Copper is used in tubing, in electrotype plates for printing,

in ammunition casing, and in many other ways. (5) Copper

salts are poisonous in varying degree. Some of these are

used to kill fungous diseases and injurious insects which

attack plants. The best known is Paris green, doubly

poisonous, because it contains copper and arsenic.

Sources of Supply. The leading copper producing

countries of the world are the United States, Canada, Chile,

Japan, Northern Rhodesia, and the Belgian Congo. Many
other’ countries produce smaller amounts. Arizona, Utah,

Montana and the upper peninsula of Michigan are the

leading centres of production in the United States. In

Canada copper is produced in Ontario, Quebec, British

Columbia, Manitoba, and Saskatchewan.

Aluminium

History. The word “aluminium,” or “aluminum,”

has had a long history. It can be traced back to “alumen”

of Ancient Rome. The metal aluminium has had a short

history. It was discovered only about one hundred years

ago. Even so, it was not until about 1910 that its wide use

started. Since then the increase in consumption has been

very rapid.

Occurrence. Although not found free in nature,

aluminium is the most abundant metallic element. It occurs

in such minerals as mica, slate, corundum, feldspar, cryolite,



Other Minerals 325

and clay, and also in bauxite, which is a mixture of minerals.

At present practically the entire output of aluminium is

obtained from bauxite of certain specifications. This ore does

not occur in Canada.

Preparation. Bauxite in the form of concentrates is

added periodically to molten cryolite contained in a series of

carbon lined electrolytic pots. The ore dissolves in the

i cryolite, and a strong electric current passed continuously

i

through the solution causes it to be decomposed. The
molten aluminium sinks to the bottom as it is set free. It is

drawn off every day or two through a tap hole and cast into

!
pigs or ingots.

Properties. Aluminium is a lustrous, silvery white

metal, only about one-third the weight of steel, copper, or

nickel. It is a splendid conductor of heat and electricity.

It also reflects light and heat very well. A further useful

property is its ability to absorb, or store, heat. It is quite

ductile, malleable, and fairly strong. Certain of its alloys

have the strength of ordinary structural steel. It is more or

|

less attacked by certain alkalies but otherwise has a general

high resistance to corrosion. Aluminium and its salts are

I non-toxic.

Uses. (1) To decrease weight, and, therefore, the cost

of operation, many parts of automobile, truck, aircraft, and

marine engines, and bodies of trucks, busses, street cars,

and railway cars are made of aluminium and its alloys.

;

(2) Because it is a good electrical conductor, cables of high

power electrical transmission lines are made of aluminium as

also are bus bars in power stations. (3) Because it is light,

non-toxic, and a good heat conductor, aluminium is used in

cooking utensils. It is also used for parts of radios, vacuum
cleaners, refrigerators, washing machines, and in other

articles of household equipment. (4) Aluminium is used for

spandrels and mouldings on buildings. Aluminium foil and

!

Ir
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leaf are used in interiors for decorative effects. (5) Because

it is non-corrosive and non-toxic, aluminium is used in tanks

and vats for the preparation and handling of such chemicals

and foods as acetic acid, turpentine, citric acid, edible oils,

and milk. Aluminium foil is used for wrapping candy, tea,

and tobacco. (6) When several sheets of crumpled foil are

placed in loose contact, a remarkably effective heat insulator

is produced that is used on steam lines, boilers, refrigerators,

and refrigerator cars and trucks. (7) Either as powder

mixed with a vehicle (thereby producing a paint) or as heavy

foil, aluminium forms a protective material to combat heat

from the sun and corrosion. It is used particularly on oil

and gas tanks. The foil is attached with an adhesive.

(8) When aluminium powder and iron oxide are mixed, the

useful substance “thermit” is produced. Thermit is used

for welding street car rails, for effecting emergency repairs—

as to propeller shafts on ships at sea—and for ice blasting.

(9) When granules of aluminium are added to molten steel,

dissolved gases in the steel are removed, and ingots free from

blow holes are produced.

Centres of Manufacture. Because of the large

quantity of electrical energy consumed in the production of

aluminium, a source of cheap power is necessary. As a

result, most manufactories are located near water power;

however, a few plants in Germany use coal. The plants in

North America are at Massena and Niagara Falls, New York;

Alcoa, Tennessee; Badin, North Carolina; and Shawinigan

Falls and Arvida, Quebec. .Most of those in Europe are in

Norway, Trance, Germany, Switzerland, Italy, and Great

Britain. Europe and North America are the only continents

with a large aluminium production. The United States leads

all other countries by a wide margin. The capacity of

Canada to produce aluminium is large, but the consumption

is very small and an export market is essential.
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Sources of Supply, France is the leading country in

the production of bauxite. Its bauxite and aluminium

industry is located chiefly on the east side of the Rhone
valley near the Alps and the boundaries of Switzerland and

Italy. The state of Arkansas is the great bauxite producing

state in the United States. Other important producers of

bauxite are Dutch Guiana and British Guiana, in South

America, and Hungary, Italy, and Yugoslavia, in Europe.

Nickel

Occurrence. The most abundant nickel ore is the nickel-

iron sulphide, which occurs in close association with ores of

copper and other minerals.

Preparation. Due to the complexity of the ores, the

methods of preparation are very involved.

Properties. Nickel is a heavy metal, hard, malleable,

and ductile. In colour it is white, with a slightly bluish tint.

It takes a brilliant polish, tarnishes very slowly, and is

somewhat magnetic.

0Courtesy International Nickel Company of Canada, Limited

Fig. 90. The “Blue Bird”
Sir Malcolm Campbell’s former world’s record racer was constructed almost

entirely of alloy steels.

Uses. (1) Nickel is used as a constituent of at least

sixty alloys, some of which are more than half nickel, while

others contain very little. It is alloyed chiefly with iron,
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copper, and zinc, and to a lesser extent with other metals.

The major part of the nickel mined goes into the manufacture

of nickel steels, which possess great strength and elasticity.

The American “nickel” is an alloy which is three-quarters

copper and one-quarter nickel. (2) Because nickel takes a

brilliant polish and tarnishes very slowly, also because of its

hardness and durability, it is very suitable for plating other

metals. This is usually accomplished by an electrical

process. Nickel plating is applied to a great variety of

articles, such as automobile parts, plumbing and electrical

fixtures, hardware and tools.

Sources of Supply. The nickel-copper mines of the

Sudbury region of Ontario are the world’s chief source of

supply. New Caledonia is the only other important source.

Not only is Canada by far the largest producer of this metal,

but her nickel ore reserves are vastly greater than those of

any other country.

Lead

Occurrence and Preparation. The chief ore from which

lead is obtained is the sulphide, known as galena. This

usually contains some silver and is often associated with

zinc blende (zinc sulphide). A common practice in the

treatment of these mixed ores is to finely crush the ore, then

concentrate it by flotation into a lead concentrate and a zinc

concentrate. The lead concentrate is roasted in contact with

air to burn off the sulphur, after which it is smelted with coke

in a blast furnace. This produces an impure form of lead

known as lead bullion, which also contains any silver and

gold that were present in the original ore. The bullion must

be refined by electrolytic or other means to give pure lead and

to separate the precious metals.

Properties. Because lead is comparatively easily

extracted from its ores, and because it is very heavy and soft,

it has been a very convenient and much used metal for
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thousands of years. The fact that it resists the action of

certain acids has made it valuable in modern chemistry.

When freshly cut, pure lead presents a bright, lustrous,

metallic surface of a greyish-white colour. Upon exposure

to air this soon becomes tarnished, because of the formation

of a thin film of lead compound. Once this film has been

formed there is little further change.

V
Uses. (1) Because lead does not easily corrode it is used

I in the manufacture of pipes for plumbing. Tanks and tea

I

chests are lined with lead. Telephone cables are protected

against moisture and mechanical injury by a sheathing of

,

lead. (2) Lead is not acted upon by dilute sulphuric or

hydrochloric acid. Hence it is used in the construction of

chemical tanks. (3) Lead and one of its compounds are

j

ordinarily used as the plates in storage batteries. (4) Lead

;

enters into the composition of several important alloys,

(a) Lead is the principal component of shots and bullets.

A small amount of antimony, tin, or arsenic is added to

increase the hardness, (b) Type metal is an alloy of lead

and antimony with a small amount of tin. (c) Solder and
i pewter are alloys of lead and tin. (5) A number of lead

j

compounds are used in making paints. The best known of

! these is white lead, which is used as a white pigment and as a

i

body for coloured paints.

In connection with the widespread use of lead, it is well

to know that all its compounds are poisonous. These

have a tendency to accumulate in the bodies of those

constantly exposed to them, producing acute illness and

even death.

Other Minerals

Sources of Supply. The United States is the chief

country producing lead. It is mined in Missouri, Utah, and

Idaho. Australia, Mexico, Canada, and Spain are also

important producers.
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Zinc

Occurrence and Preparation. Zinc occurs in the form of

a number of important ores. The most common zinc ore in

Canada is zinc blende, or sphalerite. As this is almost always

accompanied by galena, the history of zinc mining in the

Dominion is closely interwoven with that of lead. Zinc,

lead, and copper are refined in Canada by electrolytic methods.

(Courtesy Department of the Interior, Canada)

Fig. 91 . Metallurgical Plant of the Consolidated Mining and
Smelting Co., Ltd., at Trail, B.C.

This is the largest base-metal smelter and refinery in the British Empire. The ores
and concentrates are shipped to this plant from over 100 mines in B.C., including the
Sullivan, the great silver-zinc-lead mine at Kimberley, B.C.

The largest electrolytic lead and zinc plants in the world

are located at Trail, B.C. Metallic zinc is produced in the

form of ingots, blocks, and bars, which are generally marketed

under the trade name of spelter.

Properties. The pure metal is bluish-white, but, when
exposed to the air, the surface loses its brilliancy and becomes
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coated with a greyish film. As in the case of lead, after the

first tarnishing, little further action takes place. From this

property are derived its most important uses. Zinc was not

used on a large scale until early in the nineteenth century,

and is therefore a comparatively modern metal.

Uses. (1) It is an easy matter to cover iron or steel

sheets and rods with a thin film of metallic zinc. The sur-

faces to be coated are first thoroughly cleaned and then

dipped in a bath of molten zinc. A thin coating of zinc is

deposited, completely enveloping the iron or steel, which it

protects from rust and corrosion. This process is called

galvanizing, in honour of the Italian scientist, Galvani, who
lived in the eighteenth century. Galvani, however, did his

galvanizing by means of the electric current, a method which

is not commonly practised to-day. (2) Zinc is quite brittle

at ordinary temperatures, but when heated to about 250°

Fahrenheit it becomes malleable and ductile. This permits

it to be rolled into sheets. Rolled zinc sheets and galvanized

iron or steel sheets are employed for roofing, and in the

construction of barrels, tanks, water pipes, etc. (3) Alloyed

with copper it forms brass, which has been extensively used

since the days of ancient Rome. (4) Zinc compounds are

used for a variety of purposes, e.g., in paints and medicines,

in the dyeing of cloth, as a filler for rubber goods, particularly

automobile tires, and as a preservative for posts and railway

ties which must be partly buried in the ground.

Sources of Supply. The United States is the world’s

largest producer of zinc. It is mined in New Jersey,

Oklahoma, and many other states. Other important sources

are Canada, Mexico, Australia, Poland and Germany.

Salt

History. At a very early stage in the progress of most
nations, salt became a necessity in preparing food. It was
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not essential to primitive man as long as he lived on milk and
meat, consuming the latter raw or else roasted, so that its

salts were not lost. However, cereals, vegetables, and boiled

meat require the addition of salt.

When supplies did not exist near at hand salt was
brought from great distances, and thus became one of the most

important articles of early commerce. One of the oldest

roads in Italy, called the Via Salaria or salt-road, shows the

importance of this article in establishing ancient highways of

commerce. Even to the present day the caravan trade of the

Sahara is largely a trade in salt.

A peculiar religious significance became attached to salt

by ancient races, who used it in their offerings to the gods.

Its preservative qualities made it a fit symbol of an enduring

compact, spoken of as “a covenant of salt.” In mediaeval

times salt placed on the table marked the dividing line

between those of high rank and their inferiors.

Occurrence. In chemical language common salt is

known as sodium chloride
,
being a compound of the elements

sodium and chlorine. It occurs either in the form of layers

or beds of solid salt, when it is called rock salt, or in solution

in the water of oceans, salt lakes and underground streams.

Beds of rock salt, whether found at the earth’s surface or far

underground, have been formed by the evaporation of salt

water lakes or lagoons.

Preparation. Although at one time almost all the salt

used was produced by the evaporation of sea water, now the

greater part of the world’s supply comes from beds of rock

salt. The rock salt is obtained either by ordinary mining, or

by pumping water down to the beds and thereby dissolving

the salt. The artificial brine thus formed is pumped to the

surface and there evaporated.

Uses. (1) Salt is used for the seasoning and preserving

of food. Sodium and chlorine are essential to the health of
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man and animals, but most natural foods contain very little

of these elements, which are, therefore, added to the diet in

the form of salt. Many wild animals visit certain “licks”

or salt springs for their supply of salt. (2) Salt is employed

on a large scale for the preserving of meat and fish and for

curing hides and skins. (3) Salt is used extensively for the

production of caustic soda and chlorine, two extremely

important industrial chemicals, and for making sodium

carbonate (washing soda) and sodium bicarbonate (baking

soda). (4) It is used for glazing pottery and for other

purposes.

Sources of Supply. The United States has the largest

production of any country. Michigan is the leading salt

producing state, followed by New York, Ohio, Kansas,

Louisiana, and California. Salt is also produced in Great

Britain, France, Germany, the U.S.S.R., British India, China,

and many other countries.

Sulphur

Occurrence. Sulphur occurs very commonly in nature,

either in the free state or combined with various substances,

i

principally metals. Free or native sulphur is found near

active or extinct volcanoes and in certain stratified rocks.

Iron pyrites, which is used extensively in making sulphuric

acid, is very widely distributed. Sulphur is also present in

I sulphur dioxide gas, which is set free in the smelting of the

sulphide ores of copper, lead, and zinc.

Preparation. When quarried or mined the native sulphur

is mixed with limestone, gypsum, and other impurities. It is

separated from these by a crude smelting process in a sort

of kiln. The sulphur, which melts readily, is drawn off in a

comparatively pure state.

A search for oil on the coastal plain of Louisiana resulted

in the discovery of a large deposit of sulphur several hundred
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feet below the surface. Sulphur from this great depth is

obtained very economically by a method similar to that for

obtaining petroleum. A bore-hole is first sunk and the

sulphur is melted by hot water which is forced down under

pressure. The liquid sulphur is then forced to the surface

by compressed air. By this means mining and refining are

performed in a single operation and remarkably pure sulphur

is obtained.

Properties. Sulphur is a yellow coloured substance which

we may buy in the form of a powder or in sticks called roll-

sulphur. It burns with a pale blue flame and forms a suffocat-

ing gas which irritates the throats of people and discolours

silver and other metals. Sulphur combines readily with many
substances and some of its compounds are very important.

Uses. (1) It is used in making sulphuric acid, which is

probably the most important single chemical product manu-
factured. Sulphuric acid is used in the manufacture of

fertilizers; in the refining of petroleum; in the preparation of

materials for galvanizing, tinning, and enamelling; in storage

batteries; in the manufacture of chemicals and drugs,

explosives, paints and pigments; and in the textile industries.

Large quantities of concentrated sulphuric acid are shipped

in iron tank cars, but plants producing petroleum products

and fertilizers usually manufacture their own supplies.

(2) Another important use of sulphur in compound forms is

in the manufacture of chemical pulp and paper. (3) Sulphur

is used for vulcanizing rubber. (4) It is used in vineyards

and orchards as a remedy for disease and insect pests.

(5) As sulphur is present in animal tissues it is natural that it

should be used for medicinal purposes.

Sources of Supply. The United States leads by a wide

margin and practically its entire output of sulphur comes

from southern Texas. Italy, chiefly Sicily, is next in
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importance and Japan is third in production of native

sulphur. The localities where sulphur occurs include all the

volcanic regions in the world and a number of these deposits

are worked to a limited extent. Although very little native

sulphur is found within the United Kingdom, there is a

considerable production of by-product sulphur, obtained

chiefly from the purification of coal gas.

Native sulphur is not found in Canada in commercial

quantities. Pyrites or sulphide of iron, from which sulphuric

acid may be made, occurs in many localities in Canada.

Only a small part of the Canadian production of sulphuric

acid, however, is now being made from pyrites, the large

proportion being made from sulphur gases which were

previously going to waste at Canadian non-ferrous metal-

lurgical plants and the remainder from imported sulphur.

Large quantities of sulphur are imported into Canada by

pulp and paper manufacturing companies to make sulphurous

acid which is used directly in the production of sulphite pulp.

Natural Gas

Natural gas is generally found associated with petroleum.

It is found in many countries but is particularly important in

the United States. Its chief use is as a domestic and

industrial fuel but some is used in the chemical and allied

industries. Gasoline frequently occurs with natural gas but

it is removed before the gas is used. From the wells which

are usually located near the oil fields, the gas is distributed

through thousands of miles of pipe lines. In the United

States trunk lines extend from Texas as far as the industrial

cities south -of Lake Michigan.

Artificial gas is produced from coal. It is more expensive

and has less heating value than natural gas, yet many cities

are forced to depend on it as a fuel. This is particularly
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true of the British Isles, Western Europe, and parts of the

United States and Canada, in which no gas fields occur.

In Canada, natural gas is obtained chiefly in southern Alberta

but southern-western Ontario and New Brunswick are also

producers.

Asbestos

Occurrence and Preparation. This non-metallic mineral

occurs in the form of veins contained in rock. It is

mined both in open pits and underground workings and is

separated from the rock by mechanical means.

Properties. Asbestos has a peculiar fibrous struc-

ture. It may be spun into yarn or thread, woven into

cloth or matted into felt. It is also fireproof and weather-

proof and is highly resistant to chemical action.

There are several varieties of asbestos, the fibres of

which vary in colour, length and other characteristics. In

some cases the fibres are silky and flexible, while in others

they are brittle and harsh. The fibres which are most

valuable for spinning are those which are strong, flexible and

long.

Uses. (1) Asbestos is widely used for automobile

brake-band linings, clutch facings, packings, theatre curtains,

and fireproof suits and gloves. (2) The use of asbestos in

building construction has increased greatly in recent years.

Asbestos fire-proof paper and paints are widely used.

Asbestos cement shingles, corrugated roofing and siding, and

wall board are made from a mixture of Portland cement and

asbestos fibre. (3) Asbestos is used extensively to cover

boilers, furnaces, and pipes. (4) It is employed as an electric

insulator. (5) On account of their high acid resistance,

certain types of asbestos are useful for filtering acids.

Sources of Supply. The Canadian deposits in the

Appalachian Region of Quebec make the chief contribution
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to the world’s asbestos output. Other important sources of

supply are the Ural Mountain region of Russia, Southern

Rhodesia, and the Union of South Africa.

Building Stone
j
1

For centuries, stone has been used in the construction of

buildings, and its use for this purpose is increasing. In

countries where lumber is scarce, it is especially valuable.

1 ' Moreover, stone has a great advantage over wood because of

its durability, and because it is fire-proof. Some stones can

be polished and this adds to the beauty of the buildings

|

constructed with them. The most important building stones

I are granite, sandstone, limestone, marble and slate.

Granite is an igneous rock formed by the cooling of

melted material. It is resistant to weathering, and takes a

high polish. It is hard, durable and has a beautiful colour.

It is used extensively for building purposes, monuments,

paving blocks and curb stones.

Sandstone is a sedimentary rock and is made from sand

particles which have become cemented together. When the

! cementing substance is silica, the sandstone is quite durable.

It occurs in layers and so is easily worked. Besides being

used for building purposes, sandstone is used for making

I

grindstones and whetstones.

Limestone is a sedimentary rock, formed from the remains

of small marine animals. It occurs in layers, and can be

: worked or shaped by sawing, planing and tooling. It occurs

extensively and is the most widely used building stone. When
crushed, some deposits are valuable for road building mater-

ials, some as furnace flux and others for manufacturing lime.

Marble is formed where limestone has been subjected to

great natural heat and pressure, or metamorphosed. It

takes a high polish and occurs in a variety of colours. Its
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beauty and permanence make it a choice material for

architecture and monuments.

Slate is metamorphosed shale, which is composed of clay

particles, hardened and cemented together. It is very easily

split into layers and is used chiefly as roofing slate. It is also

suitable for blackboards, floors, laundry-tubs, mantels and

table tops.

Sources of Supply. Building stones are rather widely

distributed throughout the world. Because of their superior

beauty, rocks from certain localities are especially valued as

ornamental stone, while others are noted for their durability.

To be commercially workable, a quarry must produce great

quantities of blocks and slabs of uniform texture.

The limestone quarries of Indiana in the United States

furnish stone widely used for building, because of its work-

ability. England and most of the Mediterranean countries

of Europe have important deposits. Limestone is abundant

in Canada, and is quarried more extensively than any

other Canadian stone. Much the greater part of the pro-

duction comes from Ontario and Quebec. The chief use is

as crushed stone for railway ballast, road material and con-

crete aggregate. Tyndall limestone from near Winnipeg,

Manitoba, Queenston limestone from Queenston, Ontario,

and Deschambault limestone from St. Marc des Carrieres,

Quebec, are extensively quarried for building purposes.

The Carrara marble from Italy is world famous for its

beauty. Other Mediterranean countries, England, India,

Belgium, and the eastern United States have important quar-

ries. Quebec is the leading marble producer in Canada, and

Ontario has a great variety of beautiful marble.

The granite quarries of the Appalachian region in the

United States are the most important in North America.

Extensive deposits are also found in England, Scotland,
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Norway, Sweden, and Finland. In Canada, Quebec is the

leading producer but it is also quarried in British Columbia,

Ontario and other provinces.

Ohio is the leading producer of sandstone in the United

States. Scotland, England, India and France have valuable

deposits. It is widely found in Canada and Quebec is the

leading producer.

Slate is found more extensively in the north-eastern

part of the United States than any other part of the world.

England, Wales and France are also producers. Slate is found

in a number of Canadian provinces, but production in

Canada has been small.

Road Building Materials

With the advent of the motor car for pleasure and

business, a remodelling of the roads of the advanced countries

! became necessary. Roads which are suitable for horse traffic

do not resist destruction under the faster speeds and heavier

loads, for which the motor car is designed.

Gravel, crushed stone, sand, blast furnace slag, bitu-

,

minous substances, and cement are the chief road building

j

materials. Bituminous substances are tar and asphalt or

materials prepared from them. Brick, stone and wooden
i blocks are becoming less important than formerly.

Gravel makes a smooth, hard road but usually develops

j

corrugations or “wash-board” when subjected to much fast

motor traffic. Other objectionable characteristics met with

on some gravel roads are hard, rough surfaces, ruts, and dust.

These faults may all be minimized by careful and judicious

selection of the gravel used, by repeatedly scraping, and

|

treating the surface with calcium or other chlorides. Hard
gravel uniformly graded as to size of particles, and containing

a limited amount of natural binding material and sand, is

preferred. Such a road is known as macadam.
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Where traffic is heavier, more expensive construction is

usual. Often crushed stone with a bituminous binder is laid

by rolling in place. Such a road known by several different

trade names, is more expensive to build than gravel, but if

built of uniformly hard stone, withstands traffic and weather

better than gravel.

Cement has rapidly grown in importance as a road

building material. Commonly a concrete slab is made with

cement and water as binding material, crushed stone, gravel

or slag being used as coarse aggregate and sand as fine aggre-

gate. These materials are easily handled, are generally

found reasonably close to the work, can be laid true and

smooth and provide a road of great durability. This is

frequently surfaced with a layer of a bituminous mixture

especially for city use.

Sources of Supply. The glacial regions of North America

and Europe are generally well supplied with gravel.

Mountainous regions have an abundant supply of rocks

which can be crushed for road building material. In the

great plains of Argentina, China, India, and Russia these

materials are very scarce and good roads are generally lacking.

Tar, a by-product in the preparation of coke and artificial

gas, and asphalt from the refining of petroleum are common
in most industrial countries. Natural asphalt is sometimes

found in deposits such as the asphalt lake of Trinidad.

In Canada, all the provinces except Prince Edward

Island are well supplied with gravel or stone suitable for

crushing for road building. Sand is also generally available.

Plants for the manufacture of Portland cement are operated

in Quebec, Ontario and several other provinces. Oils and

asphalts are obtained from the petroleum refineries of the

Dominion. The bituminous sands of Alberta offer great

possibilities as a road building material.
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Questions

1. For each of the metallic minerals dealt with in this chapter describe

(a) the method of preparation, (b) its chief properties and uses.

2. What are the principal countries producing each of these metallic

minerals?
3. To what kind of localities are aluminium extraction plants largely

restricted? Name the chief centres of this industry in North
America.

4. Explain the importance of salt in the trade and in the religious customs
of early times.

5. In what forms does common salt occur in nature? Describe the
methods by which it is obtained in each case.

6. Describe the mining and preparation of sulphur.

7. What are the principal uses of (i) sulphur, (ii) sulphuric acid?

8. State the chief properties and uses of asbestos.

9. Name the principal varieties of building stone and road building
materials and state the chief advantages of each.

10.

For what minerals is (i) Canada, (ii) the United States the leading
source of supply?

!



PART III

THE DOMINION OF CANADA

CHAPTER XXV

ONTARIO

Size and Physical Divisions. Ontario, the second largest

province, has an area of 412,582 square miles.
1

It is very

irregular in shape because of its natural boundaries, Hudson
Bay and James Bay on the north, the Ottawa River on the

north-east, and the St. Lawrence and Great Lakes System on

the south and south-west. A vast area to the north of Lake

Superior and Georgian Bay is a part of the Canadian Shield.

A spur of the Canadian Shield extending across the St.

Lawrence River has formed the Thousand Islands. A
relatively small part of Ontario is occupied by the St. Law-

rence Lowlands. This division includes the southern portion

of the province which lies between Lakes Ontario and Erie

on the south-east and Lake Huron and Georgian Bay on

the north-west, and also a section of land between the lower

Ottawa and St. Lawrence Rivers. The most eastern portion

of Ontario lies between these two rivers but does not extend

quite to the point where their waters meet.

Surface and Drainage. The surface is generally of

low relief throughout the whole province. The Canadian

Shield in Ontario, as elsewhere, is a more or less rugged

country broken by innumerable lakes and streams. The

rivers flowing into the Great Lakes are separated from those

flowing into Hudson Bay and James Bay by a height of land

which runs from east to west, passing in a large curve around

1 The areas given for the provinces include the fresh water but not

the salt water areas.
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the north shore of Lake Superior. Tip-top Hill, near the

north-eastern shore of Lake Superior, is the highest point in

the province. A second height of land, called the Niagara

escarpment, follows a westerly course from Niagara Falls

to Hamilton and thence continues in a north-westerly

direction to the tongue of land between Lake Huron and

Georgian Bay. Manitoulin and neighbouring islands are

a continuation of this elevation. The part of the plains

to the west of the escarpment is considerably higher than

the part to the east. The highest elevations in this whole

district are to be found south of Georgian Bay in Grey

County. Much of the land is rolling and numerous hills and

streams add to the beauty of this productive region.

Southern or Old Ontario. This includes that portion of

the province between the Lower Lakes and the Ottawa River.

It extends about as far north as Lake Nipissing, which lies

between Georgian Bay and the upper Ottawa. The bulk of

Ontario’s population live in this southern part of the province.

While agriculture is very important, manufacturing industries

are likewise well established, with the result that more than

half the people live in towns and cities.

Northern or New Ontario. Northern Ontario, which

comprises much the greater part of the province, lies chiefly

within the Canadian Shield. A coastal plain known as the

Hudson Bay Lowland lies to the south and west of James
Bay and Hudson Bay. Northern Ontario is a region of

forest and mineral resources. From the shores of Lake
Superior and Georgian Bay northward to beyond the height

of land, the region is rugged and strewn with glacial boulders

of all sizes. But, while this region is unattractive to the

agriculturist, it is considered to be one of the richest mineral

districts in the world. Further north, the Great Clay

Belt of Northern Ontario is encountered. This Belt extends

westward from the Quebec boundary but, before Lake
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Nipigon is reached, it turns northward toward the Albany
River. This is a large tract of good farming land which,

when developed, will be capable of supporting a large popu-

lation. The district of Patricia, beyond the Albany River,

is still largely unexplored, but no doubt contains forest and

mineral resources. At present the district contributes chiefly

furs and gold mined at Red Lake.

Climate. The climatic conditions naturally vary greatly

over so vast a province. Southern Ontario has a compara-

tively mild climate because of its latitude and the influence of

the Great Lakes. Northward, in the region of Lake Superior,

the climate is more severe and farther north beyond the

height of land, the average temperature is still lower. Some
of the region about the height of land is very subject to light

summer frosts, while other districts largely escape. The
province has an ample precipitation (rain and the water

equivalent of snowfall) which is fairly evenly distributed

throughout the year.

Agriculture. Ontario is noted both for the value and

variety of its agricultural production. Farming is carried on

throughout the greater part of Southern Ontario. The St.

Lawrence Lowlands are eminently suitable for agriculture,

but that part of Southern Ontario which lies in the Canadian

Shield is more rocky and less productive. In the Clay Belt

of Northern Ontario, a limited area, close to railway lines,

is under cultivation.

The area devoted to the different crops is determined

very largely by the necessities of the live stock industry.

Accordingly, hay and clover followed by oats are the prin-

cipal crops. Other grains, fodder corn and husking corn,

potatoes, turnips and other roots, peas and beans are all

important items. Wheat ranks next to oats among the grains,

but is not an outstanding crop as it is in the Prairie Provinces.

The Ontario farmer as a rule sows his wheat in the fall.
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The live stock industry covers all branches, but dairying

predominates. The milk is marketed to cheese factories,

creameries, condenseries, and milk powder factories, and

large amounts are required in the important business of

city milk delivery. There is also a wide market for Canadian

dairy products in the United Kingdom.

Swine and beef cattle are raised in large numbers and the

province has a surplus for export. There are also consider-

able numbers of horses and sheep. Poultry is another

important line and small flocks are raised on nearly every

farm. There are, in addition, a number of large poultry

establishments. Attention is everywhere being given to the

development of pure bred stock of all kinds.

Fruit growing is an important branch of agriculture and

is carried on more extensively in Ontario than in any other

I

part of the Dominion. Regions close to the Lower Lakes

I

where the climate is modified by these bodies of water, are

especially adapted to fruit growing. Apples and small

fruits, including strawberries, are widely distributed, but

I

pears, plums and cherries are somewhat more restricted.

Peaches and grapes are rather tender fruits and are grown
1 only in the most southerly part of the province, in the counties

i close to Lake Erie and the western end of Lake Ontario,

j

The Niagara district, by reason of its soil and climatic

i

conditions, is admirably suited to the growing of peaches

and grapes as well as many hardier fruits.

A considerable amount of fruit is canned for domestic

and external trade. Before the fruit is ready for picking a

|

grower may agree to sell his entire crop to a cannery. Co-

operation among fruit growers in the selling of their fruit is

proving beneficial to the trade.

Because of suitable growing conditions and ready

markets, a number of specialized crops are grown in Ontario.

Market garden produce, canning factory crops, beans and
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turnips for table use are some of the special lines. Tobacco
is grown in Norfolk, Essex, Kent and neighbouring counties.

Sugar beets are grown in south-western Ontario and beet

sugar is manufactured at Chatham and Wallaceburg.

Honey and maple syrup are also important products.

Profitable and scientific farming is encouraged in the

province. The Ontario Agricultural College at Guelph is

maintained by the provincial government. This institution

operates an experimental farm of seven hundred and fifty

acres. The federal government also assists by maintaining

a number of experimental farms and stations, of which the

principal one is located at Ottawa. Investigations are con-

ducted along such lines as soil analysis, plant improvement,

spraying and methods of cultivation.

Minerals. Ontario leads the provinces both in total

value and variety of mineral products. The Canadian

Shield possesses great mineral wealth especially with regard

to metals. The proved metal mines have yielded extra-

ordinary returns, and it is only reasonable to expect that

other important mines will yet be discovered in the more

remote regions of Ontario.

Gold production in Ontario has increased steadily for

a number of years with the result that Canada in 1931 for

the first time surpassed the United States, including Alaska

and the Philippine Islands, in the yearly output of this

precious metal. Ontario alone in 1932 surpassed the United

States including Alaska. The mines at Timmins and the

surrounding Porcupine area and in the Kirkland Lake field,

nearer the Quebec boundary, still lead in gold output, but,

due to the recent development of other mines in north-

western Ontario, these older mines now contribute a smaller

percentage of the total provincial production than formerly.

The nickel-copper ores of the Sudbury area contain the

world ’s largest known deposits of nickel, and furnish virtually
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all the copper produced in Ontario. Platinum and other

precious metals are also obtained from these ores. The

Cobalt region has been an important producer of silver,

although now in its decline, and is Canada ’s one important

source of cobalt. An appreciable amount of silver also occurs

with the nickel-copper ores of the Sudbury district and with

the gold ores of Northern Ontario. Although iron ore is known

to exist throughout the southern part of the Canadian Shield,

it has not yet been mined to any great extent, owing to low

grade and the necessity of beneficiation. Commercial ship-

ments of beneficiated iron ore from the Michipicoten district

commenced in 1939. High grade iron ore is found at Steep

Rock Lake, west of Port Arthur and Fort William, and

mining operations 'have been carried on there since 1944.

A large number of non-metallic minerals are produced.

Southern Ontario leads the Dominion in the production of

salt, and was for many years the leader also in natural gas

and petroleum. Extensive salt deposits occur in the part

bordering the Detroit and St. Clair rivers, Lake St. Clair,

and the southern part of Lake Huron. The natural gas

fields occur chiefly in the counties bordering Lake Erie,

while petroleum is found between the western end of Lake

Erie and the southern end of Lake Huron. Other important

non-metallic minerals are gypsum, talc, and sulphur.

Structural materials are widely distributed. The output

includes brick and tile, cement, stone, lime, sand and gravel.

Forests. Where field crops now grow in Southern

Ontario dense forests stood in the days of the pioneers. In

the original forests the principal trees were hardwoods such

as maple, birch and beech, with patches of pine and other

conifers on the lighter soils. Of this great forest belt nothing

now remains but small farm wood-lots.
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North of this region and east of Lake Superior is a belt

of mixed hardwood and softwood forests. In this district

white and red pine are cut extensively as the most valuable

species. There is another white and red pine area in the

Rainy River region. These forests gradually merge into

the northern type in which spruce is the leading commercial

species.

Ontario is exceeded by Quebec in pulp and paper

production, and by British Columbia and sometimes by
Quebec also in the output of saw material. Both industries,

however, are well established and many mills are in operation,

particularly in the mixed forest regions. The rivers are a

great asset and the mills are usually located so that the

logs may be floated down stream to them.

Furs. Northern Ontario is a fertile field for the trapper

and trader and contains about one hundred fur trading

posts. There are a large number of fur farms in Southern

Ontario and a smaller number in Northern Ontario. The
leading provinces in the production of furs are Ontario and

Quebec. Among the fur bearing animals, silver fox is of

prime importance in Eastern Canada and for the country

as a whole. Practically all of the silver fox pelts are from

ranch-bred animals.

Fisheries. Canada’s share of the Great Lakes consti-

tutes the principal fishing grounds of Ontario. Trout,

whitefish, pickerel, perch, and lake herring are the most

important commercial varieties. These lakes, which are

surrounded by populous districts, supply fish to cities and

towns in Canada and the United States. Game fish, such

as black bass and speckled trout, are found in the lakes and

rivers throughout the province. The fisheries of Hudson
Bay, however, are thought to be comparatively unimportant.

Water Power. Ontario ranks second to Quebec both in

available and developed water power. The principal power
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rivers in Ontario are the Niagara and St. Lawrence. The
Ottawa River and its tributaries come next in importance.

Smaller sites have been developed in the Trent watershed.

The rivers which flow into Georgian Bay and those which

flow into Lake Superior, notably the Nipigon River, are also

sources of power. In the extreme west, the English and

Winnipeg rivers add their contributions. North of the

height of land, a number of rivers, some of them large,

drain into James Bay and Hudson Bay. In their course

these rivers descend about one thousand feet, and on the

successive ledges there are rapids and falls which are valuable

power sites.

The development and distribution of electrical power is

largely in the hands of the Hydro-Electric Power Commission

of Ontario. This Commission acts as trustee and agent for

several hundred municipalities and townships which co-

operate to supply their citizens with electrical energy at

practically cost price. The most thickly populated part of

Ontario is within electrical transmission distance of Niagara

Falls, from which the Commission obtains much of its power.

The Queenston-Chippawa development on the Niagara

River, with a capacity exceeding 550,000 horse-power was

constructed by the Commission on behalf of the co-operating

municipalities.

Hydro-electric power has added greatly to the con-

veniences of the home. It has promoted the growth of

manufacturing industries and made possible the profitable

operation of the mines in Northern Ontario. The readily

available water power reduces the fuel handicap under

which Ontario is placed by a deficiency of coal within its

borders. Nothing seems to be more certain than the rapid

development of water powers reasonably close to the settled

portions of the country.
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Attractions for Visitors. Ontario has many attractions

to offer those who are seeking health and pleasure during

vacation days. The climate is ideal for out-of-door sports.

For the motorist there are paved highways and excellent

gravel roads which lead to innumerable beauty spots. A
large number of motor cars enter Ontario from the United

States each year.

In Southern Ontario numerous small towns and summer
resorts have grown up along the shores of the Great Lakes.

The Thousand Islands of the St. Lawrence River offer a

variety of picturesque scenery, while the most superb spectacle

in the chain of Great Lakes is Niagara Falls. Between

Georgian Bay and the Ottawa River there are countless lakes

of exceptional beauty where canoeing and fishing may be

enjoyed. French River attracts each summer a great many
fishermen. The well known Muskoka Lakes attract large

numbers of tourists. Since the birth of the Dionne quin-

tuplets, Callander on the highway near North Bay has

attracted an enormous number of motorists. In Northern

Ontario moose, deer and other big game animals still roam

through the forests, and in the clear cold waters of the

many lakes and streams various species of desirable fish

are to be found. Algonquin Park has been set aside by the

provincial government and is preserved in its state of natural

beauty. Ontario, particularly in the east and north, is also

a suitable playground for such winter sports as skating

and skiing.

Cities. Toronto is the capital of Ontario and the second

largest city in Canada. It is situated on a commodious and

well equipped harbour near the western end of Lake Ontario.

It is the chief railroad centre of the province. From it

railway lines and highways radiate north, east, and west.

It has excellent connections with Eastern and Western
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Canada by both the Canadian Pacific and Canadian National

Railways. In addition, it carries on a large lake trade.

Toronto contains more manufacturing establishments

than any other Canadian city and is a close rival of Montreal

in the gross value of manufactured products. It is the

chief slaughtering and meat packing centre in the Dominion

and has a great diversity of other industries. The more

important manufactures include clothing, electrical apparatus,

radios, various kinds of machinery and other metal products,

biscuits, confectionery and other food products, books

and other printed matter, coke and its products, petroleum

products, soaps and washing compounds, tires and tubes

and other rubber goods. Power for industrial and other

purposes is obtained from the Niagara system of the Hydro-

Electric Power Commission of Ontario. This includes power

purchased from the province of Quebec.

Toronto is the chief wholesale and distributing centre

for Ontario, the most populous province of the Dominion.

It has many fine retail stores, including the largest department

store in the British Empire. It is also a great financial centre

as it is the headquarters of several banks and trust and loan

companies and many insurance companies.

Moreover, Toronto is the leading educational centre

of Ontario. In it are located the University of Toronto and

many other educational institutions. The city is also a

leading Canadian centre in art and music. Toronto is a city

of stately buildings and beautiful homes, of tree-lined

residential streets, and spacious, well-kept parks. The
legislative buildings, the university buildings, and some
of the churches are noteworthy. It is the home of the

Canadian National Exhibition and of the Royal Winter Fair.

In the Royal York it has the largest hotel in the British

Empire. Populous areas extend beyond the city limits
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and include several large municipalities, some of which

have important industries.

Hamilton ranks next to Montreal and Toronto as a

manufacturing city. It is situated on a landlocked harbour

at the western end of Lake Ontario and is well served by
railways and highways. Its iron and steel industries are

highly important and include many phases ranging from

the smelting of iron ore to the manufacture of rolled steel

plate, machinery, railway rolling stock, elevators, wire and

wire goods. Coke and gas products, electrical apparatus,

textiles, tobacco, canned foods, rubber tires and tubes are

also among the leading manufactures. Many United States

firms have chosen Hamilton for their Canadian plants.

However, Hamilton is more than an industrial city. It

is a city of beautiful homes and fine educational institutions,

including McMaster University. It is located at the western

extremity of the famous Niagara fruit belt and is in the

midst of a great market gardening area. Its open-air

market is famous and probably the greatest of its kind on

the continent.

Ottawa is the federal capital of Canada. It is beautifully

situated on the south bank of the Ottawa River. The

magnificent parliament buildings, beautiful parks and

splendid system of government driveways add to its natural

attractions. It is the seat of the bilingual University of

Ottawa and other educational institutions. The famous

Central Experimental Farm lies on the outskirts of the city.

Ottawa is also one of the many manufacturing centres of

the Dominion. There is an abundance of cheap water power

and a large number of industrial establishments are located

in the city. The timber industry surpasses all others in

importance. Millions of feet of logs are floated down the

Ottawa and Gatineau rivers every year and are converted
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into lumber, house furnishings, matches, fibre ware, wood

pulp and paper.

The city has excellent transportation facilities. It is

situated on two transcontinental railway lines and has thus

the advantage of direct shipment to many points. The

Ottawa River permits navigation between Ottawa and

Montreal, and the Rideau Canal connects Ottawa and

Kingston.

Windsor is an important industrial centre on the Detroit

River, opposite the city of Detroit. The amalgamation of

Windsor, Sandwich, Walkerville and East Windsor in 1935

has made the enlarged city of Windsor the fourth city of

the province. A wide range of products is manufactured in

Windsor. Underlying the city is a thick deposit of salt, and

a large salt and chemical industry is located here. However,

Windsor is best known as a great automobile centre. There

are about forty plants manufacturing automotive vehicles,

parts, accessories, and materials used in automobile construc-

tion. Windsor is advantageously located on the Great Lakes

highway and is also well served by railways. Ferry, railway

car ferry, bridge, and tunnel connect it with Detroit, and

thus with the transportation systems of the United States.

London, on the Thames River in the heart of south-

western Ontario, is the natural centre of a rich and prosperous

agricultural and industrial region. It is a divisional point

for both the Canadian National and Canadian Pacific

Railways, and from it branch lines radiate in all directions.

The London and Port Stanley Railway, a municipally owned
and operated electric line, connects the city with Port

Stanley, its Lake Erie port. London is a large wholesale

and mail distributing centre, and is a typically Canadian

city with a well-balanced variety of industries. These

include the largest stove and furnace manufacturing plant
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and the largest establishment producing concrete mixing

machinery in the British Empire. London is the seat of the

University of Western Ontario. The city has beautiful

tree-lined streets and a splendid system of parks and organized

and supervised playgrounds.

In the interior of fertile south-western Ontario are

a number of busy manufacturing cities and towns. These

are supplied with cheap hydro-electric power from Niagara

Falls, and are well served by railways. Brantford manu-

factures agricultural implements, woollen and silk goods,

and various other products. It is an important wholesale

distributing centre and is the seat of the Ontario School for

the Blind. Kitchener is a furniture centre, and also has

large manufactures of rubber footwear, tires and tubes. In

the adjoining town of Waterloo are the head offices of a

number of insurance companies. Stratford is served by

several lines of the Canadian National Railways and contains

large locomotive repair shops. It is also a furniture centre.

Guelph, Galt
,
and Woodstock manufacture iron and steel

products, textiles, and many other articles. On the outskirts

of Guelph is located the Ontario Agricultural College and

Experimental Farm. Galt is connected with several neigh-

bouring cities and towns by interurban electric lines. Wood-
stock is the centre of a rich dairying district and from it

large quantities of milk and milk products are shipped.

St. Thomas is situated on the main line of the Michigan

Central Railway midway between Detroit and Buffalo. It is

served by no less than six railways, which give employment

to thousands of its citizens. Chatham
,
on the Thames

River, has a sugar factory, a food canning industry, automo-

tive and other industries, including the preparation of

tobacco for manufacture.

The Niagara Peninsula presents the paradox of a chain

of thriving industrial centres set in one of the finest fruit-



Fig. 94. In the Welland Ship Canal
“The new Welland Ship Canal was officially opened by the Governor-General of

Canada on Aug. 6, 1932, during the Imperial Economic Conference. The heads of the
various delegations to the Conference joined in congratulating Canada on this great
engineering achievement.”

—

The Canada Year Book, 1933.
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growing areas of the world. Cheap and abundant water

power and excellent transportation facilities have led to the

industrial development of the peninsula. Busses and electric

railways operate in the district. St. Catharines is a busy

city close to the Welland Ship Canal and near Lake Ontario.

Its many industries include the manufacture of silk and

other textiles, canned foods, electrical equipment and other

metal products. Pulp and paper are manufactured at

Thorold and Merritton, near St. Catharines. Niagara Falls

is the site of a large hydro-electric development and is the

home of important electro-chemical industries. The beauty

of the Falls attracts visitors from every quarter of the globe.

At Welland, on the Welland Ship Canal, several railway lines

form a junction with lake navigation. The city has important

steel manufactures and a variety of other industries. Adjacent

to it is one of the largest nurseries in Canada.

In the interior of Southern Ontario seventy-five miles

north-east of Toronto is the city of Peterborough. It is

situated in the beautiful Kawartha Lakes district and

on the Trent waterway which provides power for a variety

of manufactures. These include electrical machinery and

appliances, woollen goods, cereal products, and boats. On
the Trent Canal system or its connections west of Peter-

borough are the prosperous and attractive towns of Lindsay,

Barrie
,
and Orillia. They are located in an excellent farming

and summer resort region. Toward the eastern end of the

province Smith's Falls, on the Rideau Canal route, is a

railway town with Canadian Pacific Railway repair shops.

Pembroke is on the upper Ottawa River and is served by two

transcontinental railway lines. It has long been a lumbering

town and is the gateway to Algonquin Park.

In Northern Ontario there are a number of important

cities and towns. These have large industries connected

with the forest products, and also depend upon the mining
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industry for their prosperity. Abundant water power makes

possible further great industrial development. North Bay,

on Lake Nipissing, is the gateway to the north. Its situation

on two transcontinental railway lines, and at the southern

terminus of the Timiskaming and Northern Ontario Railway,

makes it a large wholesale distributing centre. Sudbury,

eighty miles west of North Bay, on the main line of the

Canadian Pacific Railway, serves a mining area which is

foremost in the world in the production of nickel and impor-

tant in the production of copper and precious metals. These

cities are located in a region which is a sportsman ’s paradise.

Cobalt, on the Timiskaming and Northern Ontario Railway,

is well known for its production of silver and cobalt. Timmins

and Kirkland Lake are important gold mining centres.

Cochrane, in the fertile Clay Belt is the junction point of

the Canadian National and Timiskaming and Northern

Ontario Railways. At Kapuskasing, seventy miles west of

Cochrane, pulp and paper are manufactured. Kenora, on

the Lake of the Woods, and Fort Frances, on Rainy River,

in the extreme north-western part of the province, have

lumbering, pulp and paper industries. This part of the

province is a popular summer resort region.

Lake Ports. Besides Toronto, Hamilton and Windsor,

there are many other important cities and towns along

the Great Lakes. These are all provided with railway

facilities. Many of them have abundant water power

available and are important manufacturing centres. The
“Twin Cities” of Fort William and Port Arthur, at the head of

navigation on Lake Superior, are the greatest wheat depot in

the world. Immense volumes of grain and general merchan-

dise are transhipped at these ports. Giant elevators, pulp

and paper mills, a flour mill, and railway activities are the

bases of flourishing industries, and in the background are
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important deposits of minerals and thousands of square miles

of virgin forests. Sault Ste. Marie, on the St. Mary River,

is the gateway to Algoma District, and is an important

manufacturing centre. Its leading industries are the manu-

facture of pig iron and many iron and steel products including

alloy steels for supplying the automobile manufacturing i

industry, coke and coal-tar by-products, pulp and paper.

Through its canal there passes a large volume of traffic.

The Georgian Bay ports attract large numbers of summer
visitors because of their beautiful scenery and delightful

climate. In the life of these ports the lumbering industry

plays a prominent part. Several of them receive large

quantities of grain for shipment east by rail. Owen Sound

is the principal centre of the Georgian Bay district, and is a

city of many industries.

Sarnia, at the head of the St. Clair River, is connected

with Port Huron by ferry service, bridge and railway tunnel.

Its outstanding industry is a large oil refinery. Other
,

industries include those concerned with the production of

salt, synthetic rubber, plastics, brass goods, automobile

goods and castings. Port Colborne is at the Lake Erie

entrance to the Welland Ship Canal. It has the largest *

nickel refinery in the world and an immense flour mill.

Oshawa is north-east of Toronto, on Lake Ontario. It

is an important manufacturing city with automobiles the chief

item of production. Belleville, on the Bay of Quinte, is the

marketing centre for large quantities of cheese exported to

the United Kingdom. Many canning factories are located

in the surrounding district. Builders’ hardware and other

products are manufactured. The Ontario School for the

Deaf is located here. Kingston, at the north-eastern end

of Lake Ontario, is the seat of Queen’s University and the

Royal Military College. The Rideau Canal connects it with
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Ottawa. It manufactures locomotives, nylon yarn, and

aluminum products. Two of the federal penitentiaries lie

just outside the city.

The St. Lawrence River ports have abundant hydro-

electric power and unexcelled transportation facilities.

Brockville is near the popular summer resort region of the

Thousand Islands. It manufactures butter for domestic

use and cheese for export and has a variety of other industries.

Cornwall
,
on the international stretch of the proposed St.

Lawrence development scheme, is also the centre of a fine

dairying district. The manufacture of rayon is a distinctive

industry. Other manufactures include paper, cotton

materials, and heavy chemicals.

Questions

1. Draw a map of Ontario and mark on it the boundaries, physical divi-

sions, heights of land, principal lakes and rivers.

2. Compare Southern and Northern Ontario in (i) size, (ii) surface, (iii)

climate, (iv) resources and industries.

3. Describe the agricultural industry of Ontario.

4. Name the leading minerals of Ontario and tell where each is mined.

5. (a) What are the chief regions where (i) lumber, (ii) pulpwood are
produced? (b) What are the principal kinds of trees?

6. Consult “The Canada Year Book” for the total value of Ontario’s
production in agriculture, minerals, forest products, furs, fisheries,

and manufactures.

7. Name the chief power rivers and the principal power developments in

the province.

8. What attractions does Ontario offer to visitors?

9. Mark on your map the cities and towns mentioned in this chapter.
Give reasons for their importance,



CHAPTER XXVI

QUEBEC

Size and Divisions. Quebec is the largest of the

Canadian provinces, with an area of 594,534 square miles.

It is divided by the St. Lawrence River into two very unequal

parts. At the entrance to the river is Anticosti, a large, well-

forested island. The surface of the province falls into three

natural divisions: (1) the Canadian Shield or Laurentian

Highland, (2) the St. Lawrence Lowlands, and (3) the

Appalachian Region.

The Canadian Shield occupies by far the greater part of

the province, covering practically all of it north of the St.

Lawrence and Ottawa rivers except between Quebec and

Lachute, north-west of Montreal, where a low plain extends

between the rivers and the Canadian Shield. The Canadian

Shield, which has been worn down by the action of glaciers,

is a region of low, rocky hills and innumerable lakes and

streams of all sizes. Running north-eastward, about half-way

between the St. Lawrence River and Hudson Bay, is the

height of land which marks the dividing line between the

waters which flow to the south and east, and those which

flow to the north and west. The lakes in the southern part

of this area are the source of many valuable power rivers

which flow into the Ottawa and St. Lawrence rivers.

The mineral resources are extensive, but only a beginning

has been made in their development. The forest growth

in the southern part of this Laurentian area is of good size,

but gradually diminishes until, in the “barren lands” near

Ungava Bay, only grasses, mosses, and lichens are found.

By a decision of the British Privy Council, announced

in March, 1927, an area of over 100,000 square miles, the

hinterland of Labrador, was definitely awarded to Newfound-

364
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land. The Labrador-Quebec boundary was thus materially

changed, and the Hamilton River with its Grand Falls is now
recognized as part of Labrador.

The St. Lawrence Lowlands occupy a broad strip of

fertile and well-settled agricultural territory lying on both

sides of the river. North-west of the river this plain extends

to the Canadian Shield, and south-east of it, to the Appalach-

ian Region. It extends from just east of the city of Quebec

westward to the Ontario boundary. Within it are situated

the largest cities of the province.

The Appalachian Region lies to the south-east of the

St. Lawrence River and extends from the coast of Gasp6

to a line joining Quebec City to the foot of Lake Champlain.

It is a part of a mountainous belt which continues in a

south-western trend into the United States. There is a fairly

high range in the Gasp6 Peninsula but elsewhere in Quebec
the Appalachian System is low and irregular. A section

known as the Eastern Townships occupies a considerable

area in the Appalachian Region and extends into the St.

Lawrence Lowlands.

Rivers. The province is particularly favoured in its

waterways. The St. Lawrence River, Canada’s main high-

way to the Atlantic, is navigable for ocean steamers to

Montreal for about seven months of the year. The rapids

in the river above Montreal are overcome by means of

canals, which enable the smaller lake steamers to ply between
Montreal and the Great Lakes. Thus the St. Lawrence
furnishes an outlet for the commerce of Eastern Canada.

Many of the tributaries of the St. Lawrence which
drain the Canadian Shield are useful for floating logs, lumber,

and pulpwood to mills and to market. The more important

of these rivers are the Ottawa, the St. Maurice, and the

Saguenay. The Ottawa forms a large part of the boundary
between Quebec and Ontario, and is navigable for small
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river steamers from Montreal to Ottawa. The St. Maurice
flows through a country rich in timber resources and furnishes

abundant water power. The Saguenay River drains Lake
St. John, and is very deep and beautiful.

The Richelieu River, which flows into the St. Lawrence

from the south, drains Lake Champlain in the state of New
York. Small steamers are able to pass up this river to Lake
Champlain and down the Hudson River through a canalized

channel to the city of New York.

Climate. Because the province stretches for over twelve

hundred miles from south to north, its climate is extremely

varied. The summers are hot in the settled portions of the

St. Lawrence Lowlands, but become cooler as the sea is

approached. Throughout the entire province the winters

are cold, with an abundance of snow. Near Hudson Strait

the climate becomes more Arctic in character. The rainfall

is heavier than in Ontario.

Agriculture. The principal farming lands of the province

are the St. Lawrence Lowlands, the valleys of various rivers

flowing into the St. Lawrence, and the Eastern Townships.

In the Lake St. John region farming has progressed rapidly.

Agriculture is also carried on along the Bay of Chaleur and

in other localities south of the St. Lawrence River. Quebec

shares with Ontario the Clay Belt, which lies to the south

of James Bay, and a strip of this land near the Canadian

National Railway is settled.

In a general way the agricultural industry in Quebec

follows the same lines as in Ontario. Dairying is of great

importance. Fodder crops are therefore necessary and hay

and clover are the most valuable of all the field crops. Oats

rank next in importance, and the production of other grains

is considerable. Quebec has the largest potato crop of all

the provinces. Turnips, mangolds, etc., are important

root crops.
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In the production of butter and cheese Quebec is

surpassed by only Ontario. Large quantities of cheese are

shipped to the British market. The sale of fresh milk and

cream is growing every year, owing to the increase of the

urban population in the province.

Other branches of the livestock industry are profitably

carried on. Horses, beef cattle, hogs and sheep are raised

in fairly large numbers. Poultry and eggs are also important.

Market garden produce and the hardier varieties of

fruit are raised. Quebec produces honey of excellent quality

because of the abundance of clover. In the warmest parts

of the province a good grade of cigar and pipe tobacco is

grown. This has given rise to a manufacturing industry of

great importance.

In the spring the Quebec farmer finds the making of maple

products a very interesting and profitable occupation. The

sap usually begins to run in March, and this is just before the

season when the main farming operations commence. The
average value of the maple sugar and syrup produced repre-

sents more than half of the total for the whole Dominion.

Forests. Quebec has extremely valuable timber

resources, including vast forests north of the height of land

yet untouched. The northern forests consist chiefly of spruce,

balsam fir, pine, and other softwoods. Farther south, near

the St. Lawrence River, the forests are of mixed softwoods

and hardwoods. A large part of the timber cut is for pulp-

wood, and a number of large pulp and paper mills have been

erected at suitable points. The pulp and paper industry

of Quebec surpasses that of any other province in the Domin-
ion, but in the value of its sawmill products it is exceeded

by British Columbia and sometimes by Ontario. Nearness

to shipping facilities, the presence of numerous streams and
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rivers for floating the logs, and enormous water power, all com-

bine to make the forest industries of Quebec of great value.

Minerals. Quebec is an important producer of minerals,

although the greater part of the province is still unprospected.

The development of the Rouyn copper-gold and gold-quartz

! deposits in the north-western part of the province has
I recently elevated Quebec to second rank among the provinces

|

in the production of gold and copper. These ores also furnish

an appreciable quantity of silver and sometimes contain zinc.

Rouyn and Noranda have grown rapidly as mining towns

and the latter has a smelter.

There is a varied production of non-metallic minerals

with asbestos of outstanding importance. The asbestos

! deposits of Quebec are the largest known in the world.

The rock containing asbestos is mined by open pit and

also by underground methods in Megantic and Richmond

|

counties. Structural materials are an important source of

mineral wealth. The output includes cement, stone, brick,

lime, sand and gravel. Deposits of iron ore on the Quebec-
I Labrador boundary are very promising.

Fisheries. Quebec possesses a more extensive coast line

I

for inshore fisheries than does any other province. As a

result, her men engage very little in deep waters. There are

!
numerous fishing settlements on the north of the Gulf and
River St. Lawrence as well as on the entire coast line of the

Gaspe Peninsula. Codfish is of greatest importance, but

lobsters, herring, salmon, and mackerel are also taken in

i large quantities. Fresh water fish in the numerous lakes

and rivers are valuable both as game and commercially.

Furs. Trapping has been carried on in the province

S
for many years. Quebec contains within its boundaries a

great variety of fur-bearing animals. In recent years the

industry has been augmented by fur farming, as in other

provinces.
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Water Power. Quebec has greater water power

resources than any other province. These are estimated at

nearly 8,500,000 horse power at minimum flow. On January

1, 1946, the developed water power amounted to 5,848,572

horse power, which is greater than the development in any

other province.

Numerous swift streams, descending from the forest-clad

height of land, furnish abundant power for industrial purposes.

The Saguenay River and its tributaries are very important

in this respect. The St. Maurice River affords power at

Shawinigan Falls for a large concentration of industrial

developments. The Montreal district is supplied with

hydro-electric power from a number of plants in the vicinity,

including the large Cedars and Beauharnois plants on the

St. Lawrence River. A certain amount is also received from

plants on the St. Maurice River. For years the cities of

Ottawa and Hull have received power from Chaudiere Falls

on the Ottawa River, and recently, still larger developments

have been made on the Gatineau River. The Ottawa-

Gatineau power district is now a large source of supply for

the Niagara system of the Hydro-Electric Power Commission

of Ontario. Quebec’s fortunate position with regard to

abundant water power will be a strong factor in the further

development of its manufactures.

Attractions for Visitors. Quebec offers great natural

attractions for sportsmen and tourists. Excellent fresh

and salt water fishing may be enjoyed, and in the hunting

season there is an abundance of big game. The delightful

scenery and summer climate of the province are all that

can be desired. It is the Mecca for thousands of vacationists.

Nor are its attractions confined to the summer season.

Winter finds Quebec the leader in Canadian winter sports,

such as skating, skiing, snow-shoeing, and tobogganing.
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Cities. Montreal is the largest city in Canada. It is

situated on the south-eastern side of Montreal Island, which

is in the St. Lawrence River near the mouth of the Ottawa

River. The city is built around the historic Mount Royal

and extends for miles along the river front. Although it is

far inland, it is at the head of ocean navigation, and is a river

port as well. It is the chief railway centre in Canada for

both the Canadian Pacific and Canadian National Railways.

From it trains run to the Pacific coast, Southern Ontario,

the Maritime Provinces, and the eastern United States.

A large part of Canada’s ocean trade passes through this

railway centre, river and ocean port. Its unexcelled location

and transportation facilities make it the natural centre of

commerce for an industrial and agricultural population of

about 2,000,000 who form a market concentrated within a

hundred mile radius of Montreal.

Montreal, with its suburbs, contains more than 2,000

manufacturing establishments. The manufactures of Greater

Montreal include textiles and clothing, tobacco, beverages,

meats, flour, sugar, biscuits, confectionery and other food

products, electrical apparatus, boots and shoes, petroleum

products, cement, paints, linoleums, iron and steel and

other metal products. All kinds of railway rolling stock,

including locomotives, are manufactured and repaired.

Both the Canadian Pacific and Canadian National Railways

have large railway shops. The business of the city includes

also the head offices of several banks and trust and ,loan com-

panies and many insurance companies.

Montreal is the educational centre of the province being

the seat of McGill University and the University of Montreal.

It possesses many other beautiful buildings, including the

Church of Notre Dame. Verdun
,

Westmount, Lachine,

and Outremont are populous suburbs. The population of

Greater Montreal exceeds 1,300,000.
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Quebec is the provincial capital and an important sea

and river port on the north shore of the St. Lawrence River.

Some of the largest ocean liners do not venture farther up

the river but make it their terminus. The city is well

served with railways. Several miles up the river is the

Quebec Bridge over which pass the trains of the Canadian

National Railways. The manufacturing industries of

Quebec are important and there has been great industrial

development during recent years. Boots and shoes, pulp

and paper, tobacco products, and lumber are among the

principal manufactures.

Quebec was founded by Champlain in 1608 and is the

cradle of Canadian history. Narrow, steep, and winding

streets in the older parts are suggestive of bygone centuries.

The wall which surrounded the city in its early days now
adds to the picturesqueness of the streets. The Upper

Town, situated upon lofty Cape Diamond, contains the

ancient citadel as well as many modern buildings. The
Lower Town, near the river front, has excellent shipping

facilities and is the chief wholesale business section. Quebec

is the most thoroughly French city in Canada. A short

distance down the river is the Island of Orleans where the

French-Canadian method of farming is particularly

interesting.

Within the province are many smaller cities and large

towns which are busy manufacturing centres. In many
places south of the St. Lawrence River, the manufacture of

textiles is a leading industry. Sherbrooke, on the St. Francis

River, is the industrial and commercial centre of the Eastern

Townships. Drummondville, also on the St. Francis River,

is called the “silk town” because of its large manufactures of

celanese and real silk. Thetford Mines, in Megantic County,

has a large asbestos mining industry. Levis and Lauzon are

on the St. Lawrence River opposite Quebec City. The
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former is a divisional point on the Canadian National Rail-

ways and at the latter shipbuilding and repairing are carried

on. Sorel, at the mouth of the Richelieu River, is likewise a

St. Lawrence port. It has shipyards and a grain elevator.

St. Hyacinthe and Granby are busy manufacturing centres

on the Yamaska River. St. Jean is on the Richelieu River

and on the main highways from Montreal to New York and

the New England States. Valleyfield is about thirty-five

miles south-west of Montreal, near the western terminus of

the Beauharnois Canal.

On the whole, the manufacture of pulp and paper

predominates in the cities north of the St. Lawrence River.

This industry is outstanding in Hull, which is on the Ottawa

River, opposite the capital city of the Dominion. Joliette,

thirty-six miles north of Montreal, has a variety of industries.

Three Rivers, at the mouth of the St. Maurice River, is an

important city and port. Pulp and paper and cotton goods

are manufactured. Cap de la Madeleine is an industrial

centre on the St. Lawrence River, very close to Three Rivers.

Shawinigan Falls, about twenty miles up the St. Maurice

River, has varied industries, including aluminium extraction,

and supplies hydro-electric power to a large territory.

Chicoutimi is at the head of navigation on the Saguenay River.

It is a commercial centre for the surrounding agricultural and

industrial district. Jonquiere and Kenogami, ten miles from

Chicoutimi, have large pulp and paper mills. Arvida is

important for the extraction of aluminium. It is connected

by rail with Port Alfred, on the Saguenay River. Pulp and

paper are manufactured at Port Alfred.

The People. The busy modern cities of Quebec are in

striking contrast to the quiet, thrifty existence of the “habit-

ant” on his ancestral acres. In some districts the population

is almost exclusively French-Canadian, and they form about

eighty per cent, of the entire population of the province.
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The Eastern Townships were originally settled by United

Empire Loyalists and other English-speaking people, but

even here the French are now greatly in the majority.

Indeed the French-Canadian population has overflowed

into northern New Brunswick, eastern Ontario, the New
England States and elsewhere.

Questions

1. Draw a map of Quebec, and mark on it the boundaries, height of land,

natural subdivisions, chief rivers and lakes, mountains and islands.

2. What are the outstanding characteristics of each of the three natural
subdivisions?

3. Describe the climate of Quebec.

4. In what parts of the province is agriculture carried on?

5 Discuss the agricultural industry of Quebec under the following
headings: (a) field crops, (b) dairy products, (c) live stock, (d)

miscellaneous.

6. What natural factors make Quebec a leading province in the forest

industries?

7. Name the most important minerals of Quebec and tell where each is

mined.

8. Consult The Canada Year Book for the total value of Quebec’s pro-

duction in agriculture, forestry, minerals, fisheries, furs, and
manufactures for the most recent year given. Compare with
figures for Ontario.

9. Name the chief power rivers in the province. What kinds of manu-
facturing are dependent upon water power?

10. What attractions does Quebec offer to visitors?

11. Mark on your map the cities studied. Give reasons for their

importance.

12. Compare the people and customs of Quebec with those of Ontario.

Consult a history or an encyclopaedia for this.
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NEW BRUNSWICK

Size and Surface. New Brunswick is the largest of

the three Maritime Provinces. The area is 27,985 square

miles, which is somewhat greater than the combined area of

Nova Scotia and Prince Edward Island. The Maritime

Provinces form part of the Appalachian Region, and in them

uplands alternate with lowlands. The north-western part

of New Brunswick is an upland region with high hills.

There are elevations also near the Bay of Fundy. Between

these two uplands is a large central lowland. The land is

exceptionally well drained by a network of rivers.

Rivers. The chief river of New Brunswick is the Saint

John, which empties into the Bay of Fundy at the harbour of

Saint John. Near its mouth the river rushes through a nar-

row, rocky gorge, where there are reversing falls. When the

tide is low in the Bay of Fundy, the direction of the falls is

toward the bay, but at high tide the water is forced up the

river. The Saint John River flows through excellent farming

country. The upper part of the river, for a considerable

distance, forms the boundary between New Brunswick and

northern Maine.

The St. Croix River flows into Passamaquoddy Bay,

an arm of the Bay of Fundy, and forms part of the inter-

national boundary. The Petitcodiac River empties into an

arm of Chignecto Bay, at the upper end of the Bay of Fundy.

On this river the tidal “bore” is very noticeable as far as the

city of Moncton.

On the east coast the Miramichi River flows into

Miramichi Bay. The Restigouche River empties into

Chaleur Bay and the Nipisguit River into Nipisguit Bay,

375
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an arm of Chaleur Bay. These two bays offer ideal yachting

conditions.

Coast Line. New Brunswick has about six hundred miles

of coast line along Chaleur Bay, the Gulf of St. Lawrence,

Northumberland Strait, and the Bay of Fundy. Along the

coast are numerous good harbours, and inshore fishing is

profitably carried on.

Climate. The climate is of the modified continental

type. Both the summers and winters are less extreme than

they are farther inland. However, since the prevailing winds

are from the west, the moderating influence of the ocean is

not so great as it would be if they blew in from the Atlantic.

The ideal summer weather attracts large numbers of American

tourists every year. The autumns are prolonged and

delightful. The rainfall is ample for agriculture.

Agriculture. The greatest natural resource is land suit-

able for agriculture, estimated at sixty per cent, of the total

area of the province. Much of this land is still unoccupied

and covered with forests. The occupied farm lands form a

border around the province, and also include the fertile

valleys of the various rivers. Of especial interest are the

marsh lands near the head of the Bay of Fundy. This

extremely fertile tract was reclaimed from the Bay of Fundy
by the early French settlers. It is protected by dykes, and

is occasionally enriched by opening the dyke gates, thus

allowing the tidal waters to enter and make a fresh alluvial

deposit. On these marsh lands good crops of hay are raised

year after year with a minimum of expense.

In New Brunswick mixed farming is carried on. Field

crops yield more than half the total yearly returns, and the

dairying industry is next in importance. The principal

field crops of a temperate climate are grown. Hay and

clover thrive in the cool, moist climate and afford good

pasturage. Considerable quantities of hay are baled and
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Fig. 96. Unloading Logs on River Banks

What are the advantages of doing this work in the winter?

! exported. Within recent years the province has become

;

justly famed for its potato crop. Because of their excellent

quality New Brunswick potatoes find a ready market in

central Canada, the New England States, and the West Indies.

Oats are the leading grain crop and turnips an important

root crop.

Fruit culture, especially of apples and small fruits, is

being increasingly developed. New Brunswick apples are

noted for their high colour and singular beauty. The
lower Saint John Valley is one of the most fertile valleys in

the world, and promises to become one of the best apple-

growing districts in the Dominion.

I
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Forests. New Brunswick has extensive forests and ranks

fourth among the provinces in total value of yearly cut.

Forest products are its largest export and find a ready market

in the United Kingdom and the United States. The demand
is chiefly for softwoods, of which spruce is the most abundant.

White pine, balsam, fir, and cedar are also available to a

substantial extent. The softwoods are used for lumber and

in the manufacture of pulp and paper. The logs are easily

transported because the numerous branches of the many
rivers penetrate into the heart of the timber country. There

is a large concentration of the pulp and paper industry near

Chaleur Bay, large mills being located at Campbellton

(pulp), Dalhousie, and Bathurst. Other pulp manufacturing

centres are Edmundston, Millbank (opposite Chatham), and

Fairville (opposite Saint John).

The province of New Brunswick also contains much
valuable hardwood, of which yellow birch is the most plentiful.

This is particularly useful for furniture, joinery, flooring,

etc. Like British Columbia and Nova Scotia, New Bruns-

wick has many fine harbours, including the all-year port of

Saint John, which facilitate marketing and export.

Fisheries. In the commercial value of its fisheries, New
Brunswick is surpassed by only British Columbia and Nova
Scotia. The fishing industry of the province is chiefly in-

shore. The lobster fishery is the most valuable. The

principal market for fresh lobster is the United States and for

canned lobster the United Kingdom. Smelts are taken in

large numbers in the shallow waters near the mouth of the

Miramichi River, and elsewhere along the gulf coast. Most

of the catch is frozen and marketed in the United States.

The herring fishery of Passamaquoddy Bay and adjacent

coastal waters is of great importance. Large quantities of

young herring are canned in oil and shipped as sardines to
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many parts of the world. Codfish, salmon and other varieties,

principally shellfish, are taken.

Minerals. First in value is bituminous coal, mined at

Minto and Chipman. Part of the coal is used by a power

plant which supplies current to the New Brunswick Electric

Power Commission. Gypsum is found in several localities,

and at Hillsborough it is manufactured into building material

and many other products. The surplus is exported. Near

Moncton natural gas is produced for light and heat^ and crude

oil for refining and fuel. St. George red granite and Spoon

Island grey granite are well-known building and ornamental

stone. Grey and brown sandstone are quarried for building

and pulpstone. Brick and tile are made from numerous

deposits of clay and from shale which is mined with the coal.

A bed of rock salt five hundred feet thick has been found

near Moncton.

Water Power. New Brunswick has a great many rivers,

and small falls are numerous. The largest water fall is

Grand Falls on the Saint John River near the Maine bound-

ary. Developments here, and elsewhere in the north, furnish

power for the pulp and paper industry. The cities of Saint

John and Moncton are supplied with hydro-electric power

developed on the Musquash River. The exceptionally high

tides on the Bay of Fundy offer an interesting power possi-

bility, and it is believed that a method for utilizing this

source of power may be developed as soon as need arises.

Attractions for Tourists. New Brunswick offers ideal

conditions for the sportsman and vacationist. Canoeing and
fishing are afforded by many streams which are well stocked

with salmon and trout, the Restigouche River being one of

the best-known salmon rivers in the world. The extensive

forests with their wild life, including moose, deer, and bear,

make the province a hunter’s paradise. Many beautiful

beaches provide ideal salt-water bathing. Picturesque and
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varied scenery accompanied by excellent highways appeal

to the motorist, and the cool, delightful summer climate is

healthful and refreshing.

Cities and Towns. Saint John
,
picturesquely located at

the mouth of the Saint John River, is the largest and most

important city in the province. Its deep and commodious
harbour is ice-free and open for navigation throughout the

year. Because it is the nearest Atlantic winter port to

Montreal and central Canada, it has been chosen as the

eastern terminus of the Canadian Pacific Railway. It is

also served by the Canadian National Railways. Especially

during the winter months, when Montreal is icebound, Saint

John is a busy port, with many ocean steamers plying between

it and the leading ports of the world. While Saint John

owes its greatness chiefly to its oversea trade, it is also the

chief commercial and industrial centre of the province.

Its leading industries and manufactures include refined

sugar, brushware, cotton spinning and weaving, structural

steel, shipbuilding and repairing, valves and metal products.

Moncton
,
the second largest city in the province, lies at

the head of navigation on the Petitcodiac River. It is the

headquarters in the Maritime Provinces of the Canadian

National Railways which employ large numbers of men in

their shops. Like other railway centres, Moncton is an

important manufacturing and distributing point. Its manu-

factures include articles of clothing, lumber products, etc.

It is also a beautiful residential city, and the tidal bore on

the Petitcodiac presents a spectacle of great interest to

tourists.

Fredericton is an attractive city and river port on the

Saint John River. In addition to being the capital city, it is

the seat of the provincial university and normal school.

It contains some industries of importance and is a starting

point for tourists and sportsmen who wish to visit the
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interior of the province. Marysville
,
near Fredericton, has

large cotton manufactures. Edmundston, on the upper Saint

John River, manufactures pulp and paper board. Camp-

bellton, on the Restigouche River, is a Canadian National

Railway centre with large pulp and lumber manufactures.

Many towns along the coast have important fisheries in

addition to other industries.

St. Andrews has historic associations with the United

Empire Loyalists and has a large summer colony of visitors

attracted by the golf courses.

Questions

1. Draw a map of the Maritime Provinces. (Keep this map for your
study of Nova Scotia and Prince Edward Island.)

2. Mark on your map the boundaries, bays, and principal rivers of New
Brunswick.

3. Describe the climate of New Brunswick.

4. Describe the agricultural industry of New Brunswick. In what parts
of the province is it carried on?

5. Describe the forest industries of New Brunswick under the following
headings: (a) principal commercial species and uses, (b) pulp and
paper centres, (c) export trade.

6. Name the principal fish exported from New Brunswick" and the chief
markets for each.

7. Mark on your map the cities and towns mentioned in this chapter.
Account for the importance of each.
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NOVA SCOTIA

Size and Surface. The peninsula of Nova Scotia is

connected with New Brunswick by the narrow Isthmus of

Chignecto. The province also includes the Island of Cape
Breton, which is separated from the mainland by the deep

and narrow Strait of Canso. The area of Nova Scotia is

21,068 square miles, which is about three-quarters of that of

New Brunswick. The peninsula is divided into two nearly

equal parts by a range of hills which runs throughout its

length. Much good farming land is found on the northern

slope toward the Bay of Fundy and the Strait of Northumber-

land. The Atlantic slope is more rocky and contains

numerous lakes and streams. A large part of this area is

forested.

In northern Cape Breton the land is high and rises to

low mountains in various places. The scenery is very

picturesque. The island is almost severed into two parts by

a remarkable landlocked arm of the sea, known as the Bras

D’Or Lakes.

Coast Line. Nova Scotia has a very long coast line

in comparison with its area. The Atlantic coast, which is

rugged and rocky, is provided with a large number of splendid

harbours. Halifax harbour, deep, commodious, and easy of

exit, is considered one of the finest harbours in the world

and its wharfs and equipment are of the latest construction.

On the Atlantic coast of the mainland and also on the

lower part of the Bay of Fundy coast, harbours are ice free

and open throughout the winter. There are not many
harbours, however, along the Bay of Fundy, for the coast is

high and regular except for a few long inlets. Along the

northern coast and on the coast of Cape Breton Island there

382
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are good harbours. The many bays and safe harbours of

the province are a great advantage to oversea trade and to

the fishing industry.

Climate. In common with the other Maritime Provinces,

Nova Scotia has a healthful and invigorating climate.

Because it is almost entirely surrounded by water, tem-

peratures are less extreme than in New Brunswick. The
mild climate and abundant rainfall have made it possible to

develop an apple growing industry of great importance.

Agriculture. The agricultural lands of Nova Scotia are

located chiefly on the northern slope, and include the Anna-

polis Valley and the dyked marsh lands about the head of

the Bay of Fundy. There are also many small fertile valleys

throughout the province which are cultivated, and in parts

of Cape Breton there is good farming land.

The agricultural industry of Nova Scotia, like that of

New Brunswick, is of the mixed farming type. Hay and

clover, oats, potatoes, turnips and other roots are the leading

field crops. The climate in the Maritime Provinces generally

is unsuitable for the growth of fall wheat, and only small

quantities of spring wheat are raised.

The dairying industry is highly developed in Nova
Scotia and in the other Maritime Provinces. The manu-
facture of butter is particularly important in Nova Scotia.

The live stock industry is important in the Maritime

Provinces, although beef is imported from Ontario and

Quebec. Sheep raising has long been a leading branch of

the live stock industry in Nova Scotia.

Nova Scotia is widely known for its commercial apple

crop. The most extensive apple-growing region is what is

popularly known as the Annapolis Valley, which stretches

from Annapolis Basin to the Basin of Minas. In this valley

apple cultivation is scientifically practised, and from it
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large quantities are shipped to the British market, where

their excellent qualities command the highest price.

Minerals. Although Nova Scotia is a small province,

it is an important mineral producer. This is chiefly because

of its one outstanding mineral, coal. The coal-fields of Nova
Scotia account for more than one-third of the Dominion’s

total yearly output. The chief coal-fields are found in the

Sydney area of eastern Cape Breton, where they extend out

under the sea. The Pictou coal-field, near New Glasgow, and

the Cumberland area, near Chignecto Bay, are also important.

Nova Scotia produces coal of a high-grade bituminous

variety. Besides supplying markets in the Maritime

Provinces, it is an important source of supply for the province

of Quebec. Continued efforts to widen the market should

result in greatly increased sales to Ontario. The iron and

steel industry of Nova Scotia depends upon coke made from

local coal. The iron ore, however, is imported from

Newfoundland.

Nova Scotia contains a variety of other non-metallic

minerals. It leads the provinces of Canada in the production

of gypsum, which is quarried most extensively near Windsor.

Nearly all the gypsum is shipped to the United States for

treatment and manufacture, but England offers a probable

future market. A number of useful varieties of stone and

clay are found within the province. Salt is obtained in

Cumberland County and supplies a considerable part of

local requirements.

The small metallic mineral production consists almost

entirely of gold, which is widely distributed throughout that

half of the province lying along the Atlantic coast. The
increased price of gold will undoubtedly stimulate the

industry.

Fisheries. Nova Scotia has long been famed for its

fisheries and in the total value of its output is surpassed only
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by British Columbia. It is the only eastern province with

an extensive deep-sea fishing industry. Parallel to its

Atlantic coast is a long series of shoals or banks, and other

banks lie to the south of Newfoundland. The Canadian

fishing vessels which visit these banks consist of a large

fleet of sailing vessels mainly from Lunenburg and several

steam trawlers from Halifax. As these trawlers do not remain

long on a trip, their catch is used in the fresh-fish trade.

Codfish are caught in great quantities on the banks and

in the coastal waters. Where the vessels remain for some
time at sea, the fish are split, cleaned, salted, and stored

away in the hold. Later they are dried on land for export.

Both sun drying and artificial drying enter into the curing

process. Haddock, halibut and other varieties are also

taken by the cod fishermen.

Along the coast of Nova Scotia, the lobster fishery is

of very great importance. Canned lobster of excellent

quality is exported to the United Kingdom and other Euro-

pean countries, and both fresh and canned lobster to the

United States.

Herring and mackerel are caught in nets as they move
about in schools near the coast. Approximately one-third

of the herring catch in Eastern Canada is used as bait by the

cod fishermen, but exports of smoked and pickled herring

are important. Several other varieties, including smelts,

are of considerable importance. The commercial production

of scallops, chiefly in the Digby area, is a recent development.

Forests. Approximately three-quarters of the area of

Nova Scotia is made up of forest land, about half of which

contains mature timber. Softwoods are more plentiful than

hardwoods. Spruce is the leading softwood species and

yellow birch is the most important hardwood. The forest

products are lumber and pulpwood, most of the former being

exported to the British Isles. It is worth noting that more
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than a million barrels, besides crates and boxes, are required

annually for packing Nova Scotia’s large apple crop.

Water Power. There are a large number of small power

sites, all of which are within easy transmission distance of

well-settled parts of the province. Developments on the

Mersey River supply power to a large pulp and paper plant

near Liverpool.

Attractions for Visitors. As a maritime province Nova
Scotia offers a host of attractions to summer visitors. Its

picturesque scenery and cool, invigorating sea air attract

large numbers of American motorists. There is an abundance

of fish and game for the sportsman. Boating may be enjoyed

in the numerous bays, and trips taken along the coast, and to

the celebrated Bras d’Or Lakes of Cape Breton. Nova
Scotia contains many spots of great historic interest. To
many it is known as the “Land of Evangeline,” and the story

of the little French maid will always draw large numbers of

tourists to the Annapolis Valley. Fort Anne, at Annapolis

Royal, site of the first permanent European settlement in

Canada, has been created a national historic park.

Cities and Chief Towns. Halifax is the capital of Nova
Scotia and is the largest city in the Maritime Provinces.

Situated on a deep, sheltered, natural harbour, which is open

throughout the year, it is one of Canada’s great winter ports.

It is the nearest port on the North American mainland to

the United Kingdom, and is an Atlantic terminus of the

Canadian National Railways. Halifax is an educational

centre and contains many fine public buildings. On the

opposite shore of Halifax harbour is the industrial town of

Dartmouth. Greater Halifax, known as the “Port of Halifax,”

is an important manufacturing area with a diversity of

industries, including oil refining, sugar refining, biscuit and
confectionery making, shipbuilding and repairing, and the

manufacture of iron and steel products.
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Sydney

,

the second city of the province, is situated on an

excellent harbour in eastern Cape Breton. It is an important

shipping port for coal and has a large iron and steel industry.

Glace Bay, New Waterford, Sydney Mines, and North Sydney

are important coal-mining towns in the vicinity of Sydney.

New Glasgow and neighbouring towns form an industrial

area in Pictou County. Coal mining and steel manufactures

are important, together with a diversity of other industries.

Amherst, in Cumberland County, near the New Brunswick

boundary, has a variety of manufactures. At Springhill,

about twenty miles distant, coal is mined. Truro is a railway

centre and serves a prosperous agricultural area. Its manu-
factures include articles of clothing and condensed milk.

Kentville is headquarters for the Dominion Atlantic

Railway and is a large distributing centre.

Digby is the port of Nova Scotia connected by daily

steamship service with Saint John, New Brunswick, and is

an attractive summer resort.

Yarmouth, near the southern extremity of Nova Scotia,

is important for its shipping. Like other seaport towns, it

has large fishing interests.

Questions

1. On your map of the Maritime Provinces mark the boundaries and
principal bays, rivers, and lakes of Nova Scotia.

2. Compare the climate of Nova Scotia with that of New Brunswick.

3. Describe the agricultural industry of Nova Scotia and compare it with
that of New Brunswick. In what parts of the province is agricul-

ture chiefly carried on ?

4. (a) What are the principal minerals and mining areas in Nova Scotia?

(b) Mark on your map where each of the principal minerals is found.

5. Account for the importance of the iron and steel industry.

6. Compare the fishing industries of Nova Scotia and New Brunswick.

7. Mark on your map the cities and towns mentioned. Account for the

importance of each.



CHAPTER XXIX

PRINCE EDWARD ISLAND

Location. The Indians called Prince Edward Island by

a very suggestive and appropriate name, which meant

“Resting on the sea,” for both the customary calmness of

the surrounding waters and the peaceful aspect of the land

convey the idea of repose. This crescent-shaped island lies

in the southern part of the Gulf of St. Lawrence, in a bay

formed by the concave coast line of New Brunswick and

Nova Scotia. It is separated from the other Maritime

Provinces by Northumberland Strait.

Size and Physical Features. Prince Edward Island is

about 145 miles in length from east to west, measured through

the centre of the island, and from four to thirty-five miles in

width. Its area is 2,184 square miles, which is but a small

fraction of that of any other Canadian province. The
coast line is very irregular, and deep bays on opposite sides

nearly sever the island at two places. The surface is low

with gently rolling hills. Because the soil is eminently

suitable for agriculture, most of the people on the island are

farmers. It is the most thickly populated of all the provinces,

and the majority of its inhabitants live on farms of one

hundred acres or less.

Climate. The climate is more equable than that of the

mainland, and is remarkably free from fogs. The summer is

delightful and autumn lingers later than on the mainland.

On account of its sheltered position, the surrounding waters

bring cool breezes to the province without the violence of

Atlantic storms.

Agriculture. As nearly all the land is devoted to

agricultural purposes, it is quite appropriate to call this
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province “The Garden of the Gulf. ” The soil is a sandy loam

of a distinctly reddish colour. It is easily cultivated and

naturally productive.

Mixed farming is practised successfully. Field crops

make up more than half the total value; live stock, hogs,

cattle, lambs, horses, dairy and poultry products, and fur

farming contribute most of the remainder. The chief crops

(Courtesy Dominion
Bureau of Statistics)

Fig. 98. A Corner of a Fox Farm, P.E.I.

Inset: A prize pedigreed fox. Note the ideal conditions of shade in the main picture.

Protection from the hot sun of summer is necessary to successful fox ranching.
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raised are hay and clover, potatoes, oats, and turnips. Much
attention is being given in this province to the production of

certified seed potatoes, bent grass seed for golf courses, and

seed oats. The two former sell in the United States and

other markets at relatively high prices, and oats in Eastern

Canada. Dairying is an important industry, favoured by

the cool climatic conditions, and butter and cheese are among

the chief exports of the province. A surplus of eggs is

marketed chiefly in the other Maritime Provinces.

Prince Edward Island has won distinction for being the

first place in which a success was made of raising silver foxes

in captivity. Both the soil and climatic conditions of the

island are well adapted to this industry, which has become a

branch of mixed farming, as many farmers now keep a few

pairs of foxes. An experimental fox farm is maintained at

Summerside by the Dominion Government.

The industry began with only a few pairs of foxes taken

from the wild. After 1890 there came a period of rising prices

for furs and fox farming grew rapidly in Prince Edward
Island. From here the industry has spread to other parts

of Canada, the northern United States, northern Europe,

and Japan. The world’s annual production of silver fox

pelts from foxes in captivity reached approximately 200,000

in 1933, and it is considered by recognized authorities that

the industry is still in its infancy.

Fisheries. The fishing industry occupies a very secondary

place compared with agriculture, although the annual

returns generally amount to well over one million dollars.

In spite of the nearness of the island to valuable open sea

fishing grounds in the Gulf of St. Lawrence, activities are

restricted to waters fairly close to the coast. The lobster

fisheries are by far the most important, but considerable

quantities of herring, cod, smelts, and other varieties are
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caught. Efforts are being made to restore the oyster industry

to its former importance.

Transportation. The Prince Edward Island Railway, now
a part df the Canadian National Railway System, has a total

length of nearly 300 miles, including branches. Every town
and village on the island is within a short distance of a

railway station. Regular ferry service is maintained through-

out the year between Port Borden, P.E.I., and Cape Tor-

mentine, N.B. Between these points Northumberland

Strait is about nine miles wide, and the trip across requires

about forty-five minutes. Trains, automobiles, and pas-

sengers are all accommodated on the well-equipped

government steamer. This car ferry service links the island

railway with the mainland lines, and gives connections with

the railway systems of Canada and the United States.

During the season open for navigation a steamer operates

regularly between Charlottetown and Pictou, Nova Scotia.

Other steamers, likewise operated independently, connect

Prince Edward Island and the mainland.

Attractions for Visitors. Every year tourists from other

parts of Canada and from the United States visit the island

in large numbers to enjoy the quiet countrysides with their

rich crops, picturesque groves, and clear running brooks. To
the angler Prince Edward Island offers much excellent sport.

In many of the streams there is excellent trout fishing, and

in the tidal rivers and inlets sea trout abound.

No part of the island is more than a few miles from the

sea or its inlets, and sea bathing and boating may be enjoyed

at nearly all points along the coast. The long sandy beaches

of the north shore afford bathing, safe even for children,

in waters shallow and warm, and numerous bays, protected

by sandbars, offer unlimited opportunities for boating.

Cities. Charlottetown is the capital and the chief

commercial and industrial centre of the province. It is
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situated on Hillsborough Bay, and has a splendid harbour.

On the outskirts of the city is a Dominion Government

Experimental Farm.

Questions

1. Describe (i) the physical features and (ii) the climate of Prince Edward
Island.

2. Describe the agricultural industry. In what branches of this industry
is the province outstanding?

3. What attractions does Prince Edward Island offer to visitors?

4. On your map of the Maritime Provinces mark the boundaries and
principal bays of Prince Edward Island. Also mark Charlotte-
town, and account for its importance.

i



CHAPTER XXX

MANITOBA

Location and Size. Manitoba is situated midway be-

tween the east and west of Canada. It is bounded on the

south by a prosperous district of the United States and on

the north by the Northwest Territories. On the north-

east Manitoba has a seacoast of about 400 miles along

Hudson Bay. In area it measures 246,512 square miles.

Elevation and Drainage. As the province lies within

the Hudson Bay watershed, the slope of the land is toward

the north and east. The general elevation, apart from

mountains, descends from about 1,500 feet near the Sas-

katchewan boundary to 750 feet in the valley of the Red
River and to sea level on the shores of Hudson Bay. In

the south central part are three large lakes, Winnipeg,

Manitoba, and Winnipegosis. The Winnipeg River and

the combined Assiniboine and Red rivers empty into the

southern end of Lake Winnipeg. Near its northern end

Lake Winnipeg receives the waters of the Saskatchewan

River. This entire system is drained by the Nelson River

into Hudson Bay. The more northern part of the province

is drained into Hudson Bay by the Churchill River.

Southern Manitoba. The portion of Manitoba which

lies to the south and west of Lake Winnipeg belongs to the

Great Plains. Part of this is low, flat land, known as the

first prairie steppe. The south-western part of the province,

which is higher and more rolling, belongs to the second

prairie steppe. The boundary between these two steppes is

marked by a series of hills and low mountains.

Only the southern portion of the Plains is treeless prairie.

Beyond this is a semi-prairie belt, in which clusters of trees
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;

make the landscape more attractive. The lake region is a

well-wooded zone, which also contains much good farming

land.

Part of southern Manitoba was at one time the bed of a

great glacial lake, called Lake Agassiz. When the waters of

this lake receded the land was covered with a fine soil, which

has been further enriched by the decayed vegetation of

thousands of years.

Northern Manitoba. Apart from a relatively small area

which belongs to the Hudson Bay Lowland, the northern half

of Manitoba and that part east of Lake Winnipeg lie within

the Canadian Shield. This is a comparatively low-lying

tract of land broken by irregular hills, valleys, and ravines.

Glacial action has carried away much of the soil and left

large areas of barren rock. The valleys, however, are fertile

and the greater part of the entire area is wooded. In the

extreme north and along Hudson Bay the barren lands appear.

Climate. The climate is of the continental type. The
summers have long, bright, warm days and cool nights.

Severe winter weather lasts for four months or more but, as

the air is clear and dry, the cold is not felt as in humid climates.

The annual precipitation is moderate and much of it falls

during the growing season when it is most needed. In the

northern parts the climate is less favourable.

2 -
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Agriculture. Although the first colonists to break the

virgin soil in the Red River Valley raised small quantities of

wheat, the real development of this industry on the Canadian

prairies dates from about 1875. To-day the Prairie Provinces

are the chief wheat-exporting region of the world. Moreover,

the excellent quality of Manitoba Northern wheat, as the

wheat grown in Manitoba, Saskatchewan, and Alberta is

known in the trade, has made it famous as a world standard.

A large part of the wheat crop of the prairies consists of the



398 Commercial Geography

Marquis variety of hard red spring wheat. Early varieties

such as Reward and Garnet are grown in the northern parts

of the prairies and durum varieties in southern Manitoba and

south-eastern Saskatchewan. Oats and barley are also

extensively grown and there is an important production of

hay and clover, potatoes, rye, and other crops in the Prairie

Provinces.

Farming operations in the west are conducted on a much
larger scale than in Eastern Canada. A common farm area

in the west is a half section of land or 320 acres, but there

is considerable variation in the size of farms in different

parts of the Prairie Provinces. In working on the land

teams of four or more horses are used. Sometimes, too, the

work is done by motor tractors, where large areas are culti-

vated. Another feature of the prairie farm is the relative

lack of large barns. The unthreshed grain is not gathered

into barns and very little of the winter’s feed for live stock

is housed.

After the grain is sown it receives little or no attention

until it is ready to be harvested. The grain is cut and set up

in shocks or stooks to dry for a few days. It is then threshed

in the fields where grown. The sheaves are loaded on

wagons and taken to the threshing machine. The freshly-

threshed grain may be hauled directly to the nearest railway

elevator, or it may be stored in granaries in the fields or at

the farmstead. During the past few years the combine has

been introduced to a considerable extent, thus simplifying

harvesting operations and reducing the demand for human
labour. The combine is more important in Saskatchewan

and Alberta where the average size of the farms is larger

than in Manitoba.

The methods and aims of the prairie farmer are gradually

changing. Although grain growing will doubtless remain

the mainstay of the agricultural industry, there is a general
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trend toward mixed farming. Stock raising and dairying

are important industries in the Prairie Provinces. Native

grasses are plentiful and make excellent pasturage and hay,

although in the older settled districts there is an increasing

production of fodder crops. Poultry raising is largely and

successfully carried on. Vegetables are grown without

difficulty and some of the hardier fruits are raised for home
use. In Manitoba there is a large production of honey.

Minerals. The past few years have witnessed con-

siderable activity in mineral development in Manitoba. In

two widely separated areas active production of metals has

been under way. The first of these districts lies north of

The Pas and extends into Saskatchewan. It is an important

producer of copper, zinc, gold, and silver. The other area,

lying about 125 miles north-east of Winnipeg, has a group of

mines that are producing gold, silver, and other metals.

The southern and south-western sections of the province

constitute the main source of the non-metallic mineral

production. Structural materials, including cement, gypsum,

and Tyndall limestone are of chief importance. Deposits

of lignite coal exist in the south-west, but are worked to only

a limited extent. In the last few years salt production has

increased greatly.

Fisheries. The fisheries of Lake Winnipeg and neigh-

bouring lakes are of considerable commercial importance.

The waters of many lakes and rivers in northern Manitoba
are valuable fishing grounds which still await develop-

ment. Pickerel and whitefish are the leading varieties taken.

In winter nets are placed beneath the ice. The fish are at

once frozen and thus shipped in excellent condition. The
surplus is exported to the United States.

Forests. Although Manitoba is spoken of as a prairie

province, the wooded area is much more extensive than the

prairie. A considerable part of the forest consists of young
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trees which are growing up on areas formerly devastated by
|

fire. The principal areas of merchantable timber are found 1

adjacent to the Winnipeg group of lakes, in the lower Sas-
'

katchewan River valley, and in the upper part of the Nelson I

River drainage basin. The principal trees are spruce, poplar, a

and jack pine. There are a number of sawmills in Manitoba
j

and a new and promising industry is the manufacture of !

newsprint paper at Pine Falls, about seventy miles north-east
|

of Winnipeg.

Furs and Game. Manitoba is well supplied with almost l

all the principal fur-bearing animals of Canada. The muskrat •

is of outstanding importance, as Manitoba contains large

areas of swamp lands suitable for the establishment of muskrat

ranches. Winnipeg, which is the headquarters of the Hud-
son’s Bay Company in Canada, is one of the most important '

fur centres. The chief big game animals are moose, deer,

and caribou. Game birds also attract the sportsman.

Riding Mountain National Park, in south-western Manitoba, ji

is a sanctuary for wild life, including a large herd of wild elk.

Water Power. Manitoba ranks third among the

provinces in available water power. There are immense

power possibilities on the Nelson River, and, to a lesser

extent, on the other turbulent rivers of the north. These

have not yet been developed. In the south-eastern part of

the province the Winnipeg River supplies power for the city

of Winnipeg.

Cities. The cities and towns of Manitoba and the other

Prairie Provinces are railway centres. To them grain and

other farm products are brought for shipment, and through

them manufactured articles and other requirements of the

western farmers are distributed.

Winnipeg, situated at the junction of the Assiniboine and

Red Rivers, is the largest city in the Prairie Provinces. Its
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location on the eastern edge of the Great Plains and in the

narrow strip of territory between the Lake of the Woods and

Lake Winnipeg makes it the gateway to the prairies. On
account of the position of Lakes Winnipeg and Manitoba,

the railway lines naturally converge at Winnipeg, which

lies to the south.

Since much of the western crop is shipped eastward,

Winnipeg has become the focus of the grain movement and is

the greatest grain trading centre in North America. Its

location also makes it the great financial, commercial and

distributing centre for the Prairie Provinces. Thus a system

of large wholesale houses has grown up in Winnipeg and to

some extent in other Manitoba centres.

Excellent water power, supplied by the Winnipeg River,

has enabled the city to become a prosperous manufacturing

centre. It has a large meat packing industry and important

manufactures of iron and steel products, bags, flour, and

many other commodities. The C.P.R. and C.N.R. shops

give employment to many men.

Winnipeg has a well-developed central heating system,

and is a pioneer among Canadian cities in this respect. The
city is supplied with drinking water from Shoal Lake by
means of an aqueduct ninety-six and one-half miles in

length. It is the capital of Manitoba and the site of the

provincial university.

St. Boniface, on the east side of the Red River, forms

part of Greater Winnipeg. The majority of its inhabitants

are French-Canadians, and the city is the headquarters of

the Roman Catholic Church in the province. The St.

Boniface stockyards are the largest in Canada and are as

modern and sanitary as any in North America. Flour

milling is also a leading industry.

Transcona, a few miles east of Winnipeg, is usually

included in Greater Winnipeg. The town owes its growth



largely to the grain transportation industry. Its railway

workshops and yards give employment to a large number of

skilled workers.

Brandon
,
the second largest city in the province, is

situated on the Assiniboine River, in the heart of the great

wheat belt of south-western Manitoba. It is an important

wholesale centre. A Dominion Experimental Farm adjoins

the city.

Commercial Geography

(Photograph by Canadian Government Motion Picture Bureau)

Fig. 100. View of Churchill Harbour and Town
This was taken from the top of the elevator. Locate Churchill on the map of Western

Canada, Fig. 8. What railway terminates there? What area in particular is served
by this railway and port?

Portage la Prairie lies between Winnipeg and Brandon

on the main lines of the two great Canadian transcontinental

railways. It, too, is surrounded by productive wheat lands.

Flour milling is an important industry.

North-west of Lake Winnipeg are the important mining

centres of Flinflon , Sherridon and Herb Lake. The Pas,

at the point where the Hudson Bay Railway crosses the

Saskatchewan River, is important for saw-milling. Churchill

is the Hudson Bay terminus of the railway.
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SASKATCHEWAN

Size and Surface. The province of Saskatchewan has an

area of 251,700 square miles, which is slightly more than that

of Manitoba. More than half of the province lies within the

Great Plains. A large part is on the second prairie steppe,

which has an average elevation of 1,600 feet above sea level.

The south-western part of the province lies on the third and

highest prairie steppe, which is separated from the second

steppe by a series of hills. A few other hills and low moun-

tains occur in various parts of southern Saskatchewan. The
northern section of the province is part of the Canadian

Shield. The northern part of the plains and most of the

Canadian Shield within the province are wooded.

Drainage. Saskatchewan is an interior province; that

is, it has no direct access to the sea. In the north-west corner

a considerable area surrounding Lake Athabaska falls within

the Arctic watershed. Apart from this the province has a

main easterly slope, and the waters of most of its rivers finally

flow into Hudson Bay through the drainage systems of

Manitoba.

In the north is the Churchill River into which Reindeer

and other lakes are drained. The central part of the plain

is drained by the Saskatchewan River and its branches,

the North and South Saskatchewan. The south-east portion

of the province is drained by the Assiniboine and its tribu-

taries, the Qu’Appelle and Souris rivers. A few small

streams in the hilly sections adjoining the international

boundary find their way through a maze of tributaries into

the great Mississippi system.

403
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The broad stretches of rolling plains do not reveal the

presence of river valleys until one reaches their immediate

vicinity. Large streams like the Saskatchewan have cut

canyon-like valleys through the deep clay soil. In addition,

there are frequent broad valleys or coulees in the plains.

These were worn away in an earlier age by rivers, which have

now dried up or become small intermittent streams or shallow

saline lakes. Over considerable areas the evaporation and

seepage into the ground are equal to the precipitation and

there is an almost complete lack of surface water. In these

districts water supplies must be procured from deep wells or

brought from a distance.

Climate. The climate of Saskatchewan is similar to

that of Manitoba. The winter weather, although cold, is

pleasant, except for occasional blizzards for which due

preparations must be made. In the south-western part the

winter climate is modified by the warm Chinook winds, which

are a feature of the Alberta climate. The temperature rises

rapidly in April, which is the month when seeding operations

are begun. The long, bright, warm days of summer are ideal

for the growing grain.

Agriculture. The western plains form the greatest con-

tinuous expanse of farm land in the Dominion. The southern

half of Saskatchewan lies in the centre of these rich agri-

cultural plains and contains a large share of their choicest

lands. The agricultural belt extends about as far north as

the 54th parallel of latitude. The southern part of this is

treeless prairie which extends approximately as far north as

Saskatoon. Beyond this is an area which is partly wooded,

but which is easily cleared and makes excellent farming land.

The soil of the prairies is extremely fertile. Since the

glacial period the surface of the land has been continuously

covered with grasses and herbs. This vegetation, decaying



(Courtesy Bureau of Publications, Regina, Sask.)

Fig. 101. Harvesting the New Way, With Combines

In the early days of farming in the Prairie Provinces Red Fife Wheat was the standard
variety grown. It was thought to be the most suitable variety of wheat for the prairies.
It had one drawback in that it did not ripen evenly and it was therefore necessary to
allow it to stand in stook to ripen and dry before it could be threshed.

Improved varieties of wheat developed by Sir Charles Saunders ripened earlier
and dried in the standing head. This made the use of the combine thresher possible.
Grain is now cut and threshed by one machine. Binding and stooking is eliminated.
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year after year, has formed a soil of remarkable depth and

fertility. In general the land is gently rolling, affords good

drainage, permits easy cultivation and encourages large scale

production.

Saskatchewan is Canada’s greatest wheat growing

province. Marvellous yields of No. 1 hard wheat have

placed this province in a position of pre-eminence among the

j

wheat producing provinces and states of North America.

While wheat is far in the lead, oats, barley, and a variety of

other crops are grown.

Because of its excellent native grasses and extensive

grazing lands Saskatchewan raises large numbers of live

stock. It has more horses than any other province. As in

the other western provinces the dairying industry has become

I
an important department of agriculture.
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Minerals. Saskatchewan has a diversified mineral

production. There are large deposits of lignite coal across

the whole of the south. Mining operations are carried on

in the vicinity of Estevan on the Souris River and at Verwood
and Shaunavon further west. Southern Saskatchewan also

contains extensive beds of refractory clays. The different
\

grades found include fireclays and white clays suitable for

pottery as well as the less valuable varieties. Considerable

quantities are shipped in a raw state to Medicine Hat,

Alberta, Ohio, U.S.A., and elsewhere for manufacture of

clay wares. Sodium sulphate is shipped from Southern

Saskatchewan to the Sudbury district of Ontario where it is

used in the metallurgical industries, and large quantities are

shipped to Eastern Canada and to Ohio where it is used in

the manufacture of paper and beaver board. Salt is pro-

duced at Simpson. A large gas field is located near Lloyd -

minster.

Saskatchewan has become a producer of the metallic

minerals, copper, zinc, gold, and silver, due to opera-

tions at the Flin Flon mine which extends into this province

from Manitoba. Gold is being mined in the Lake Atha-

baska area. Since the northern part of Saskatchewan is

within the Canadian Shield, it undoubtedly contains other

deposits of metallic minerals.

Forests. The northern half of Saskatchewan is wooded,

but, because of many fires, much of the forest growth is

young. These forests are continuous with those of Manitoba

and Alberta and contain the same species of trees. Most of

the merchantable timber is contained in the region extending

from the North Saskatchewan and Carrot rivers to the

Churchill River. A large proportion of the logs cut are

sawn into lumber in Manitoba. North of Reindeer and

Athabaska lakes the forests are inferior, but are an ideal

fur and game preserve.
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Furs and Game. No longer do great herds of buffaloes

roam over the prairies. However, north of the North

Saskatchewan River, more than one-half the area of the

province is still a vast hunting ground well supplied with fur-

bearing animals. The trappers and traders still come and go

over the old routes used in the early days of the fur trade.

As in Manitoba and Alberta the muskrat and silver fox are

of chief commercial importance. The game animals are

moose, deer and caribou, and there are large numbers of

wild geese, ducks, and native game birds.

Fisheries. The lakes and rivers of Saskatchewan are

well stocked with several species of fish. Whitefish is the

principal commercial variety and is shipped out mainly

during the winter season. Although this industry has been

but little developed, it is essential to the people of the northern

regions. The Indians depend largely upon fish as a diet

during the whole year. The dogs which pull the sleds in

winter are fed on the coarser varieties of fish which are dried

for summer food.

Water Power. Saskatchewan’s water power resources

are considerable, although much less than those of Manitoba.

In the northern half of the province, important power sites

exist on the Saskatchewan, Churchill, Reindeer, and Black

rivers. Their development has only begun. The only large

hydro-electric plant in the province is at Island Falls on the

Churchill River. Power is supplied to the Flin Flon mining

area.

Cities. Regina
,
the capital of Saskatchewan, is situated

in the centre of an extremely fertile and productive farming

area. Railway lines radiate in all directions from the city

and make it the logical distributing centre for hundreds

of towns and farming communities. Regina has a larger

trade in agricultural implements than any other city in
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Canada and handles a great variety of other commodities.

Oil refining, motor vehicle manufacturing and various other

industries are carried on. It is a clean and attractive city.

The parliament buildings are imposing and are surrounded

by a beautiful, well-kept park.

Saskatoon is picturesquely situated on the South

Saskatchewan River in the midst of a great wheat-growing

region. It is the mid-western headquarters of the Canadian

National Railways and is the wholesale distributing centre

for central and northern Saskatchewan. Its numerous
manufactures include flour and breakfast foods. The
University of Saskatchewan is located at Saskatoon.

Moose Jaw
,
forty-two miles west of Regina, is an im-

portant railway and distributing centre. It is on the main

line of the Canadian Pacific Railway and has direct railway

connections with Minneapolis, St. Paul, and Chicago. The
C.P.R. repair shops employ many men. Flour milling, meat

packing, and oil refining are important industries.

Prince Albert is on the North Saskatchewan River in a

prosperous mixed farming district. In addition to having

stockyards it is an important fur trading and fishing centre,

because of its position at the edge of the northern forest and

lake region. North of the city are Prince Albert National

Park and other lake resorts.

The smaller cities of Saskatchewan are commercial

centres for important agricultural areas. North Battleford

serves the north-western farming section of Saskatchewan.

Recently settlement has been increasing rapidly to the north

and the business activities of North Battleford have been

growing in consequence. Yorkton, north-east of Regina, and

Weyburn, south-east of Regina, serve large agricultural areas.

At Swift Current
,
west of Moose Jaw, there is one of the

Dominion Government Experimental Farms.
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ALBERTA

Size and Divisions. Alberta, which is the largest of the

i

Prairie Provinces, has an area of 255,285 square miles. Three

j

of Canada’s main physical divisions are represented in Alberta.

A strip along the British Columbia boundary in the southern

half of the province is a part of the Cordilleran Region. This

region of magnificent scenery possesses forest resources and

|

also contributes to the coal output of the province. The
north-eastern corner is a part of the Canadian Shield. Apart

from these two comparatively small regions, Alberta lies on

the Great Plains and to a large extent on the third prairie

steppe. The open prairie of the south changes to semi-

I

wooded, park-like lands in the central part and to more

heavily-wooded country in the north.

Drainage. The main settled part of Alberta falls within

the Saskatchewan drainage system, which has as its two
main arteries the North and South Saskatchewan Rivers.

The Red Deer and the Bow are tributaries of the latter. This

system has an easterly flow to Lake Winnipeg. A small area

along the international boundary is drained by the Milk

[

River into the Mississippi system.

The northern part of the province slopes to the north-

east and lies in the Arctic watershed. The Peace River

drains the western and northern parts of this area. The
Athabaska River rises farther south in the Rocky Mountains
and flows into Lake Athabaska. The main discharge of this

lake flows northerly and is joined within a few miles by the

Peace River. The larger river thus formed is known as the

Slave. These rivers are still the chief transportation routes
' of northern Alberta.

409
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Elevations. The highest elevations of Alberta are snow-

capped mountain peaks. Apart from the Rocky Mountains,

the elevations vary from 3,500 feet at the foothills to about

700 feet on the Slave River. The general level of the land

is broken by river valleys in a peculiar manner. Some valleys

assume the proportions of gorges, while others are both broad

and deep and make the adjacent districts appear like table-

lands.

Climate. The lower altitude of northern Alberta and

the longer hours of sunshine make the summer temperatures

nearly the same as in the southern part of the province. A
considerable area in southern Alberta is semi-arid and large

irrigation projects are in operation. The central and northern

parts receive more rainfall and contain some excellent

farming districts. The winters are marked by a light snow-

fall and clear, dry, cold weather, modified at intervals by the

Chinook winds. These winds are warm and dry, for they

blow from the Pacific Ocean and lose much of their moisture

on the western slopes of the mountain ranges. They are

most frequent in the south, but are by no means uncommon
in the central and northern parts.

Agriculture. Alberta has more agricultural lands than

any other province, and, excepting Saskatchewan, has a

greater occupied area. Treeless prairie extends about one

hundred miles north of Calgary. Beyond this the land is

more or less wooded but much of the soil is very suitable for

agriculture, especially for mixed farming. The districts

of Grand Prairie and Peace River in northern Alberta are

now famous agricultural regions. Mr. Herman Trelle, of

Wembley, Grand Prairie district, won the world’s wheat

championship for three successive years, 1930, 1931, and 1932.

Alberta is at present essentially a grain-growing province

with wheat as the chief crop. Oats and fodder crops are also

extensively grown. Large C.P.R. irrigation projects have

been established in southern Alberta, which make possible
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diversified farming and intensive cultivation. The commercial

production of sugar beets for sugar factories at Raymond
and Picture Butte indicates what may be accomplished in this

direction.

The raising of beef cattle has long been an important

industry in Alberta. Between 1870 and 1900 ranching was

Fig. 102. The Turner Valley Oil Field, Alberta
Although Alberta is primarily an agricultural province it is also an important mineral

producer and the chief source of petroleum extracted in Canada. Locate the Turner
Valley oil field in Fig. 111. Near what large city is it located? From the picture
describe the topographical features of the surrounding country.

carried on extensively in southern Alberta, but became more
restricted as grain growing increased. The attractive con-

ditions for ranching led H.R.H. the Prince of Wales to pur-

chase one of the old-time ranches in the foothills. Dairy-

ing has more recently become important, and mixed farming

is constantly gaining ground. Horses, swine, sheep and
poultry are raised on many farms.

Minerals. Alberta has a large production of non-metallic

minerals. The coal fields of southern Alberta are the most
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extensive and valuable in Canada. Alberta coal is chiefly

of high grade bituminous and lignitic varieties, and is now
supplied to Saskatchewan and Manitoba and, to some extent,

to Ontario. The sale of more Alberta coal in Ontario would

decrease the present large imports from the United States.

The difficulty in this project is the cost of transportation.

Since the decline of the Ontario fields Alberta has been

the main source of Canada’s oil supply. Natural gas is also

largely developed and the principal cities depend on this

source for domestic and industrial use. The most prolific

source of oil is Turner Valley, south-west of Calgary, but

smaller fields, such as Conrad, Princess and Vermilion, have

been developed on the plains. An extensive deposit of oil-

saturated sands is present along the Athabaska River. There

is a considerable production of cement, clay products, sand

and gravel. As in Manitoba, the salt industry has developed

recently.

Forests. Approximately one-half of Alberta is land

unsuited for agriculture. Only part of this area carries

timber of a merchantable size, but Alberta leads the Prairie

Provinces in the value of its forest products. The most

important trees are spruce, jack pine, and poplar. They are

used largely for lumber. The manufacture of railroad ties

is an important item, as well as timber for the development

and operation of the many coal mines. A very important

region is what is known as the East Slope Forests, that is,

the forested territory along the east slope of the Rockies.

The more northerly forest area is valuable chiefly for its game
and fur-bearing animals.

Parks. Alberta possesses some of the most famous moun-

tain scenery in the world. Several national parks have been

reserved by the Dominion Government. Banff Park is very

interesting and beautiful and contains the two well-known

resorts, Banff and Lake Louise, which are also becoming
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popular centres for skiing in winter. Jasper Park, west of

Edmonton, and Waterton Lakes Park, on the international

boundary, are other mountain parks which are well known
for their scenic beauty. The latter has been united with a

contiguous park area in the State of Montana under the

name of Waterton-Glacier International Peace Park.

East of the mountains there are a number of animal

parks. These include Buffalo Park and Elk Island Park,

which contain herds of buffalo, elk, moose, and deer, and

Nemiskam and Wawaskesy parks, which contain herds of

pronghorn antelope. In addition, a large area which lies

partly in north-eastern Alberta and extends into the North-

i west Territories has been made a wild life sanctuary by the

! Canadian Government, and is known as Wood Buffalo Park.

Furs. Northern Alberta is well supplied with fur-bearing

animals of all the principal Canadian varieties. Much of the

actual trapping is done by half-breeds and Indians as in

years past. The industry is supplemented by fur farming.

Edmonton is a long established fur centre situated close to

the wild life regions of north-western Canada.

Game. The mountain region and northern Alberta

provide some of the best big game hunting to be had anywhere.

In the parks, where the animals are protected, bighorn sheep,

mountain goats, bears, deer, moose, caribou, and elk are

frequently to be seen along the main motor roads and trails.

|

The surplus game and fur animals migrate from the parks to

I
the surrounding areas and provide good hunting during the

open seasons. Game birds are plentiful throughout the

province.

Fisheries. Fishing conditions are similar in Alberta

and Saskatchewan. The provinces are both interior, but the

rivers and lakes are well stocked with fresh water fish. In

regions beyond the North Saskatchewan River whitefish and
other varieties are taken in commercial quantities.
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Water Power. Alberta’s water power resources have

not been developed to any appreciable extent, except in the

vicinity of Calgary. The chief sources of water power are

the mountain streams and the rivers of the north.

Cities. Calgary
,
the metropolis of southern Alberta, is

on the main line of the Canadian Pacific Railway, at the

junction of the Elbow and Bow rivers. It is also served by
the Canadian National Railways through their Saskatoon

and Edmonton branches. Founded in 1875 by the Royal

Northwest Mounted Police as a stockade fort, it has become

one of the most thriving cities of the West. It contains large

C.P.R. repair shops, oil refineries, flour mills, meat packing

plants, and other industrial establishments. Calgary is the

chief distributing centre for southern Alberta, including the

Turner Valley oil and gas fields which lie to the south-west.

Its situation makes it the gateway to the magnificent scenery

of Banff National Park, and it is visited annually by large

numbers of tourists.

Edmonton, the capital of the province and site of the

University of Alberta, is beautifully situated on the North

Saskatchewan River. It is surrounded by the rich agricul-

tural area of central Alberta. Edmonton is on the main line

of the Canadian National Railways and is connected with

Calgary by the Canadian Pacific Railway. It is the gateway

to the north, and has railway and highway connections

with the Athabaska and Peace River districts. The airport

at Edmonton is said to be the busiest in Canada. A variety

of products including meats, dairy products, flour, clothing

and sawn lumber are manufactured. Coal is mined within

the city limits.

Lethbridge
,
in the extreme southern part of the province,

is the centre of a great coal-mining region and of an irrigated

farming district. Sheep and other livestock are raised in the
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surrounding country. Near the city is one of the Dominion

Government Experimental Farms.

Medicine Hat is situated in a great natural gas area in

the south-eastern part of the province. The city contains

large flour mills, brick, pottery, and other manufacturing

plants. High grade clays from Saskatchewan are used for

the manufacture of domestic stoneware and sewer pipe.

Grain growing, ranching, and market gardening are carried

on in the surrounding country. At Redcliff, near Medicine

Hat, there is a large glass factory, a coal mine, and plants

for making pressed brick.

The smaller cities of Alberta are important commercial

centres. Drumheller is north-east of Calgary, on the Red
Deer River. It is the centre of a coal-mining district and also

serves a fine agricultural area. The vicinity of Drumheller

is rich in the remains of prehistoric life. Red Deer and

Wetaskiwin are on the Calgary-Edmonton line of the Cana-

dian Pacific Railway. They are important centres in a

mixed farming region.

Questions

1. Draw a map of the Prairie Provinces, and mark on it the boundaries,
physical divisions, principal rivers, lakes, and mountains.

2. Describe briefly the surface features of the Great Plains.

3. Describe the climate of Manitoba and Saskatchewan. In what
respects is the climate of Alberta different?

4. (a) Consult ‘‘The Canada Year Book” for the total value of Manitoba’s
production in agriculture, minerals, forestry, fisheries, and furs.

Repeat for (b) Saskatchewan and (c) Alberta.

5. Describe the agricultural industry of each of the Prairie Provinces
under the following headings: (a) field crops, and (b) live stock and
dairying.

6. Contrast the methods of farming practised in the Prairie Provinces
with those of Eastern Canada.

7. Name the principal minerals found in each province and tell where
they occur. Watch the newspapers for mining developments.

8. In what respects does (a) Manitoba, (b) Saskatchewan and (c) Alberta
lead the provinces of Canada?

9. Mark on your map the cities studied. Give reasons for their im-
portance.
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BRITISH COLUMBIA

Size and Location. British Columbia has an area of

366,255 square miles, which is nearly one and a half times the

area of each Prairie Province. It lies almost wholly in the

Cordilleran or Great Mountain Region. Its Alberta bound-

ary follows the crest of the Rocky Mountains for about half

its length and then continues straight north. This gives

British Columbia a corner in the Great Plains Region. The
southern half of the province extends to the Pacific Ocean on

the west, while the northern half is separated from the ocean

by a strip of territory belonging to Alaska.

The coast line is very irregular with many long inlets

and very high cliffs. All along the coast there is a border

of islands. Vancouver Island and the Queen Charlotte

Islands are the largest and are the remnants of a partially

submerged mountain range.

Surface. British Columbia is essentially a mountainous

province with very complicated features. There are, how-

ever, two principal mountain ranges. The Rocky Mountain

Range is the highest and most continuous. It is the farthest

inland and has a general north-westerly course through the

United States and Canada. The Coast Range, while con-

siderably lower, is well defined. Between these two there are

many shorter and less regular mountain ranges, such as the

Selkirk, Gold, and Cariboo Mountains. A central belt in the

province, called the “Interior Plateau,” is an elevated tract

of hilly country greatly dissected by river valleys. The best

grazing districts in the province lie in the open table-lands

of this section.

Drainage. Most of the rivers of British Columbia empty

into the Pacific Ocean. The principal ones are the

416
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Columbia, Fraser, Skeena, Nass and Stikine. The rivers are

characterized by extremely tortuous courses, especially in

the south, where a series of high mountain ranges create long

valleys which the rivers are obliged to follow. A very

remarkable valley is the “Rocky Mountain Trench,” which

i lies along the south-western side of the Rocky Mountains.

It is in this valley that several of the important rivers have

I

their upper courses. In the northern part of the province

tributaries of the Peace and Liard Rivers flow along this

Trench. These two rivers flow eastward through valleys

I

in the Rocky Mountain Range and form part of the Mackenzie

River system.

Climate. The climate of Vancouver Island and the coast

generally corresponds closely to that of the south of England.

The Japanese Current and the moisture laden winds from the

|

Pacific Ocean moderate the climate for at least one hundred

miles inland. There is an abundance of rainfall, especially

during the autumn and winter, as the winds lose much of

their moisture in blowing over the Coast Range.

Beyond the Coast Range the climate is of the continental

type. Extreme heat in summer and cold in winter are com-

mon. The rainfall is limited and irrigation is practised in

some localities. When the prevailing westerly winds reach

the high Selkirk and Rocky Mountain ranges, the remaining

moisture is condensed. Consequently these mountains

receive a considerable fall of rain and snow on their western

j

slopes.

Forests. British Columbia contains over one-half of

the merchantable saw-timber of Canada. No other province

has such large specimens or heavy stands of timber. The
principal forest areas are the wet belts along the coast and

' in the south-eastern part of the province. Vancouver
Island, the Queen Charlotte Islands, and the mainland

coast carry the heaviest stands of timber. The Upper Fraser
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drainage basin and other interior parts of the province

support a heavy growth of smaller sized timber.

The commercial value of the forests is due mainly to

four important species of softwoods. Douglas fir is strong and

durable and greatly in demand for structural timber. At the

same time its beautiful grain makes it suitable for interior

finish material. The western red cedar, the largest of all

cedars, is the leading Canadian shingle wood. Hemlock
and spruce are valuable for both lumber and pulpwood.

The Sitka spruce, for which the Queen Charlotte Islands

are noted, was used extensively in aeroplane construction

during the Great War.

British Columbia contributes a large share to the yearly

timber output of Canada. Her position in this respect will

be still more pronounced in the future with the depletion of

the supplies of saw-timber in the east. In the pulp and paper

industry, however, British Columbia has only made a begin-

ning and is greatly surpassed by Quebec and Ontario.

Agriculture. About one-tenth of the total land area of

British Columbia is suitable for agriculture, but only a small

part of this is occupied at present. The arable lands lie in

the long valleys between the mountain ranges, on the lower

slopes of the mountains and on the flood-plains and deltas of

the rivers running out to the coast.

A greater diversity of farming is carried on in this pro-

vince than elsewhere in Canada. Mixed farming, dairying,

stock and poultry raising and fruit-growing are the principal

branches. Intensive agriculture on small farms of fifty acres

or less is practised in many areas.

Portions of Vancouver Island and valleys and plateau

lands of the central and southern mainland are eminently

suited to mixed farming and stock raising. In the fertile

Okanagan Valley, where rainfall is slight, abundant fruit crops

are produced under irrigation. The apples and other fruits
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of the Okanagan Valley are famous the world over, and there

are large exports of apples to the United Kingdom. A
considerable amount of the fruit is marketed in the Prairie

Provinces. The climate and soil of sections of Vancouver

Island and the southern mainland are especially favourable

to the production of flowering bulbs and a variety of seeds.

More recently an important mixed farming area has

been opened up in the Bulkley and Nechako valleys east of

Prince Rupert. In the Peace River district are large areas

of fertile land which will some day be profitably developed

on grain growing and stock raising lines.

Minerals. British Columbia stands next to Ontario

in total mineral production. It leads the provinces of

Canada in the production of lead, zinc, and silver and is

third in the output of gold, copper, and coal. In this province

the production of metallic minerals far exceeds that of the

non-metallic, whereas in Alberta and Saskatchewan the

opposite is true. These metallic minerals do not generally

occur singly, but each is found in association with the ores

of one or more of the others. The Sullivan Mine in the

south-eastern part of the province is noted for its lead-zinc-

silver production. The Pioneer Mine in the Lillooet District

and the Premier Mine on Portland Canal are large gold

producers; the latter is a large silver producer as well. Since

silver occurs in association with gold, copper, lead, and

zinc ores, there is a widespread production of this metal.

The principal copper-producing mines are the Britannia Mine
on Howe Sound and the Hidden Creek and Bonanza mines

on Portland Canal.

The mining industry of southern British Columbia has

been greatly stimulated by the construction of a large smelter

and refinery at Trail, a short distance north of the inter-

national boundary. Here the ores of lead, zinc, copper,
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silver, and gold are treated and the resulting metals refined

electrolytically.

Coal is the outstanding non-metallic mineral. The
coal mined in British Columbia is all bituminous, although

lignite and anthracite are also found. The coal fields in the

south-eastern part of the province are well situated to supply

the needs of railways and local industries, while the coal

of Vancouver Island is easily available for ocean carriage.

The structural materials are similar to those of Ontario,

but are produced on a smaller scale. An important industry

is the manufacture of chemical fertilizer at Trail.

Fisheries. British Columbia leads the provinces in

the fishing industry. Canned salmon is shipped to many
countries throughout the world and there is a considerable

export, too, of fresh and frozen salmon. Because there

are several kinds of salmon which come to spawn at different

seasons, the canneries are able to operate from early summer
until late autumn. The fish are taken in the estuaries and

large channels along the coast, and near Vancouver Island

and the Queen Charlotte Islands. Purse seines are operated

from large motor boats and gill nets and lines are also used.

Many Indians are employed on the boats and show great

skill and courage.

Halibut are caught on a number of banks and brought

to Prince Rupert, Vancouver, and other ports. Packed in

ice, these fish are shipped to Chicago, Toronto, Montreal,

New York, and other cities. Large quantities of herring

are taken and “dry-salted” for export to the Orient. Pil-

chards are canned to a limited extent but are used mainly

in the fish-reduction plants on the west coast of Vancouver

Island. The chief products are oil for manufacturing

purposes and meal which is used in feeding stock and poultry

and for fertilizer. A very small part of the herring catch

is also used in the production of oil and meal.
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Furs and Game. The earliest explorations beyond the

Rockies were made by the followers of the fur trade, and

trapping is still carried on. In British Columbia trap lines

must be registered. This gives the trapper the sole right

to trap his line from year to year, which makes him more

likely to protect the animals on his trapping ground. Recently

fur farming has been established along a number of different

lines. There is a greater variety of game animals, birds,

and fishes here than in any other part of North America.

Water Power. Natural water powers are so numerous

and so well distributed that no portion of the province need

be without motive power to supply all kinds of necessary

machinery. Water power has played a very important part

in the development of mining and other industries.

Parks and Scenery. In addition to its varied resources,

British Columbia is endowed with magnificent scenery.

The Selkirk Mountains are especially beautiful. Their

lower slopes, particularly on the west side, are densely forested

and the higher slopes support a great number of glaciers.

On the summit of the Selkirks, Glacier Park has been reserved

by the Dominion Government. One of the largest glaciers

is the Illecillewaet from which a river of the same name flows

through a gorge-like valley.

Yoho Park, with Field as its headquarters, is on the

western slope of the Rockies. It is divided into two nearly

equal parts by the Kicking Horse River, and has popular

resorts at Lake O’Hara, Wapta and Yoho Valley. Two other

national parks are Kootenay Park, which contains the famed

Radium Hot Springs, and Mount Revelstoke Park. As in

several other provinces, a number of provincial parks, also,

have been set aside as areas for recreation and for the

protection of wild life*
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Cities. Vancouver
1

is the third largest city in Canada.

It is situated on one of the finest natural harbours in the world

and ranks as the first seaport in the Dominion. Steamships

make regular trips between Vancouver and Alaska, the

Pacific ports of the United States, Australia, New Zealand,

and the Orient. The last few years have seen increasing

amounts of western wheat shipped through Vancouver to

Europe via the Panama Canal and to the Orient. Both the

Canadian Pacific and the Canadian National transcontinental

j

lines terminate in Vancouver, which is the chief distributing

centre for British Columbia. Two American lines, the Great

Northern and the Northern Pacific, also terminate in Vancou-

;

ver. Sawmilling, slaughtering and meat packing, sugar refin-

ing, and many other industries are carried on. The provincial

university has a beautiful situation on Point Grey Peninsula.

Victoria
,
the capital of British Columbia, is situated at

the south-eastern corner of Vancouver Island. Although

it has excellent harbour facilities and is an important shipping

port, its island location has prevented it from growing as

I
rapidly as Vancouver, on the mainland. It is chiefly a resi-

dential city, and is attractive because of its flowers, trim

boulevards, and beautiful parks. It also enjoys a delightful

climate with cool summers, mild winters, and moderate rain-

fall. On account of its lovely appearance and excellent

maritime climate, Victoria is becoming increasingly popular

!
both as a summer and winter resort. Leading manufactures

I
are lumber and its products. Oak Bay

,
Esquimalt, and

j

Saanich are adjoining municipalities.

New Westminster
,
on the Fraser River, twelve miles from

Vancouver, is the only fresh water seaport in Western Canada.

The city is the business centre of the fertile Fraser River

valley. It is also an industrial and lumbering centre and
1Greater Vancouver includes Vancouver proper, New Westminster,

North Vancouver, and a number of populous suburbs.
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contains the largest sawmill in the British Empire. Salmon
canning is also carried on.

Nanaimo

,

on the east coast of Vancouver Island, is

in a coal-mining and agricultural region. An important

industry is the packing of salted herring for shipment to

the Orient.

Prince Rupert is situated on a very fine harbour, a few

miles north of the mouth of the Skeena River. It is the

northern terminus of the Canadian National Railways and is

a port of growing importance. The city is the base of an

extensive deep-sea fishing industry.

Nelson
,
on the west arm of Kootenay Lake, is the centre

of mining and lumbering developments. Many good fruit

farms are located in the vicinity. Trail is on the Columbia

River, about fifty miles south-west of Nelson. It is well-

known for the smelting and refining of various non-ferrous

metals. There is also a large production of chemicals and

fertilizers. Kamloops
,

about 250 miles north-east of

Vancouver, is the centre of a ranching and farming area.

It is on the main lines of the Canadian Pacific and Canadian

National Railways and on the Transprovincial Highway.

Questions

1. Draw a map of British Columbia and mark on it the boundaries,
islands, straits, mountain ranges, and principal rivers.

2. In what two great physical divisions of Canada does British Columbia
lie? What are the principal rivers in each region?

3. Describe British Columbia’s two types of climate.

4. Describe the forest resources and industries of British Columbia.

5. What minerals are produced? Name and locate the chief mines.

6. Describe the agricultural industry of British Columbia and compare
with that of the Prairie Provinces.

7. Describe the fishing industry under the following heads: (a) varieties

taken, (b) export trade.

8. Mark on your map the cities mentioned. Give reasons for their

importance.

9. What attractions does British Columbia offer to (a) settlers, (b) manu-
facturers, (c) tourists?
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THE YUKON TERRITORY

Size and Location. The Yukon Territory occupies an
j area of 207,076 square miles in the extreme north-west of

Canada. In a general way it is triangular in shape for its

side along the Arctic Ocean is very narrow. The Territory

increases in width as one proceeds south until the British

Columbia boundary is reached. Its south-western corner is

separated from the Pacific Ocean by a strip of land belonging

to Alaska.

Surface. The Yukon is generally mountainous in

character. In the south-west corner are a number of lofty

!

peaks including Mount Logan, the highest mountain in

Canada. Immense snow caps cover these mountains and

give rise to great glaciers which extend into the valleys.

The main Rocky Mountain range occupies nearly all of the

south-eastern part of the Territory. Off-shoots of this range,

known under several names, spread far north-westerly.

A considerable area in the interior is an elevated plain greatly

broken by hills and river valleys. In the southern part there

are forests of fairly large spruce trees, but towards the north

i the trees are few and stunted in growth.

Drainage. The principal drainage system is the Yukon
River with its tributaries. This great river flows through

Alaska and finally empties into Bering Sea. The Yukon
River is navigable during the summer months. When the

tributaries are also considered, the length of navigable water-

ways is remarkable.

Climate. Because the high mountains along the Pacific

coast shut out the moderating winds from the Pacific Ocean,

the winter climate is very severe. During the long winters
.

425
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the temperature is often lower than thirty-five degrees below

zero Fahrenheit. The short summers, with their almost

continuous daylight, are delightful. In this season growth

is rapid and the hardier grains and vegetables are cultivated

with success as far north as Dawson.

Transportation and Communication. Canadian and

American steamers bring freight and passengers to Skagway,

Alaska. The White Pass and Yukon Railway begins at

Skagway, crosses into the Yukon Territory by way of the lofty

White Pass, and ends at the town of Whitehorse. During the

open season steamboats ply from Whitehorse to Dawson and

lower river points, and also serve Mayo and the mining

camps of that district. Winter stage roads connect White-

horse, Mayo, and Dawson. A good mail and express service

is maintained between all principal points. For some years a

regular air mail service has been operated between Whitehorse

and Dawson, by special arrangement, with the Post Office

Department. A system of telegraph supplemented by radio

makes rapid communication possible.

Minerals. Little was known of the Yukon before the

discovery of the marvellously rich Klondike gold fields in

1896. Then prospectors and adventurers from many
countries came in thousands to search for gold in the utter-

most valleys of the Yukon. The city of Dawson sprang up

at the point where the Klondike River flows into the Yukon.

By 1900 it had a population of nearly twenty thousand and

the year’s output of gold was $22,275,000.

So great were the dangers and hardships encountered by

these early fortune seekers that many lives were lost. When
the rush began there was no railroad and men came on foot

from Skagway, fighting each step of the way over the stormy

mountain passes. This new land naturally attracted a

number of desperadoes, but the Royal Northwest Mounted
Police kept good order throughout Canadian territory.
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The gold which has been worked up to the present is

chiefly of the placer variety. However, the easily worked

deposits have been exhausted and the yearly production has

greatly decreased. Other minerals besides gold occur and

in recent years the Mayo district has been an important

i source of silver and lead.

Water Power. There is plenty of power in the open

i

season, but much less in the winter months. Some power

sites have been developed in connection with the mining

industry.

Furs, Game, and Fish. Before the days of the gold rush

the principal inhabitants were a few Indians, who lived by

hunting and fishing. Practically the same species of fur-
1 bearing animals are to be found here as in other fur districts

;

of Canada and here, too, fur farms have been established.

Big game includes grizzly, black, and brown bear, giant

j

moose, barren-ground and giant caribou, sheep, and goats.

Salmon and other varieties of fish are caught.

Population. At the opening of this century there were

probably about thirty thousand people in the Yukon Terri-

|

tory. As gold became less plentiful the population continu-

I

ally decreased, and at the present time numbers only about

4,200. The Indian population remains about the same from

!

year to year. A number of Eskimos make their headquarters

on Herschel Island.

Questions

1,

Draw a map of the Yukon and Alaska and mark on it the boundaries,
mountains, Yukon River and tributaries.

2.

Trace carefully on your map the route followed from Skagway to
Dawson.

3.

Why is the population of the Yukon now much less than in 1900?

4.

In addition to gold, what natural assets has the Yukon?

I

5. The Alaska Highway is a 1,600-mile roadway extending from Fort
St. John, B.C., through Whitehorse, to Fairbanks, Alaska. For
further information, consult a recent edition of “The Canada Year
Book.”
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THE NORTHWEST TERRITORIES

Position and Size. From the 60th parallel of latitude

the Northwest Territories stretch northward to include the

islands of the Arctic Ocean. They extend as far west as the

Yukon Territory, and on the east include the islands of

Hudson Bay, James Bay, and Hudson Strait. Their area

is estimated at more than 1,300,000 square miles, which is

over one-third of all Canada. A great deal of this vast

region has not yet been thoroughly explored and little is

known about it. For purposes of administration, the

Territories are divided into the three unorganized or

provisional districts of Mackenzie, Keewatin, and Franklin.

Surface and Drainage. The Cordilleran Region extends

into the western part of the Territories. East of this is a

well-wooded plain, drained by the mighty Mackenzie River

into the Arctic Ocean. This plain, which forms the northern

portion of the Great Plains Region, stretches as far east as a

line drawn across the middle of Great Slave and Great Bear

Lakes. The major portion of the Northwest Territories

lies to the east of this line and belongs to the Canadian Shield.

A large part of this area is treeless, but produces flower-

ing plants, grass, moss, and lichens.

Transportation and Communication. The Mackenzie

River system is the commercial highway of the Northwest

Territories during the brief summer season. Fort Smith, on

the Slave River, on the Alberta boundary line, is the point of

entry into the Territories. The trip to Fort Smith may be

made along either the Peace River or the Athabaska. The

season of navigation on the Peace, Athabaska, and Slave

Rivers lasts from about the end of May until early in
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October. Because of ice conditions on Great Slave Lake the

season of nagivation on the Mackenzie River is considerably

shorter. During the brief season of navigation good freight

and passenger service is provided as far north as Aklavik on

the Mackenzie delta. The Arctic and Hudson Bay coasts

‘ are visited occasionally by ocean ships during the summer
1 season.

Winter travel is by dog team, and, since there are no

regular roads and only a small amount of traffic, this is full

of hardships. Aeroplanes are now used to carry mail and

passengers to points beyond the Arctic Circle. Not only the

aeroplane but also the radio is serving to bring the North into

closer touch with the more populous southern areas.

Climate. The climate of Canada’s Northland is severe.

I

The Chinook winds are sometimes felt as far north as

Simpson, but beyond that the climate becomes Arctic in

!
character. The long, dark northern winters are marked by
an intense cold. The summers are short, but warm and

pleasant, with almost continuous daylight. The midnight
1

sun is visible at McPherson from about the 1st of June

until the 12th of July. The beauty of the Arctic summer is a

revelation, and rewards the residents for the long, cold night

of winter.

Population. There are only about 12,000 people resident

in the vast Northwest Territories. The only white people

are a few missionaries, traders, miners, police and other

government officials. The Indians live in the wooded regions

of the Mackenzie basin. The Eskimos are widely scattered

along the coast, including that of Hudson Bay, and on many
Arctic islands.

The Northwest Territories and the Yukon are under the

administration of the Department of the Interior of the

Dominion Government. Law and order are maintained by
the Royal Canadian Mounted Police. The officers of the
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Hudson’s Bay Company assist the people jn many ways,

and have for many years been a great force in the explora-

tion of the north.

Industries. The fur trade has been the one great

industry up to the present and will continue to be important

in future years. However, the trapping of wild animals can

furnish a livelihood to only a sparse population. Caribou

are plentiful, but they are migratory in their habits and

sometimes fail to reappear where they are expected. Thus,

they do not furnish a reliable food supply. The Dominion

Government has now set aside a large park or preserve for

caribou and musk-oxen and another for buffalo. It has also

introduced the raising of reindeer by purchasing a herd from

Alaska. The vast northern plains are suitable grazing

grounds, and the Indians and Eskimos are by nature well

adapted to become herdsmen. The raising of reindeer should

afford these people protection against the intermittent hunger

and want that are their present lot.

The northern lakes and rivers are well stocked with fish,

which form a staple article of food. However, the fishing

industry, while it is essential, can never lead to a dense

population.

The growth of vegetation in the north is rapid in the

summer because of the long hours of sunshine. As there is

freedom from frost for only a few short weeks, only such

crops as hay, oats, barley, and garden vegetables can be

grown, even in the most favourable locations. Arable lands

are confined to the valley of the Mackenzie River and its

tributaries as far north as the mouth of the Liard River.

Agriculture, as we know it, may be said to cease at Simpson.

The Future of the North. Will Canada’s vast North-

land ever become thickly settled? The severity of the climate

is not the only hardship
;
the plague of mosquitoes and black
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flies during the summer is also a serious obstacle to

settlement.

The present industries are not of a character which will

support a large population. It will be difficult to develop

the forest resources of the Mackenzie district to any great

extent. This is because the waters of that region drain

toward the Arctic and away from possible markets in

the Prairie Provinces.

The indications are that minerals are the chief asset of

the Territories, and there is ample water power for mining

developments. Production includes pitchblende and silver

from the Great Bear Lake area and gold from the Great Slave

Lake area. There are apparently extensive copper de-

posits in the Coppermine River area between Great Bear

Lake and Coronation Gulf. Oil has been found in the

Mackenzie River region, and during the Second World War
intensive development took place at Norman Wells. A lead-

zinc area near Great Slave Lake, nickel at Rankin Inlet, and

iron ore on the Belcher and other islands in Hudson Bay are

also of interest. There are undoubtedly other important

mineral deposits, which mining men will discover and develop;

and future settlements in Canada’s far north will likely be

based chiefly upon mineral industries.

Questions

1. Draw a map of the Northwest Territories, and mark on it the prin-

cipal bays, peninsulas, islands, the Mackenzie River and its tributary
rivers and lakes.

2. Mark on your map the three provisional districts and the three physical
divisions.

3. Describe transportation and communication in the north. Where are
the trading posts and the missions located?

4. Do you think that the Northwest Territories will eventually become
thickly settled? Give reasons for your answer.





CHAPTER XXXVI

CANADIAN AGRICULTURE

Agriculture is Canada’s leading primary industry. It

furnishes a direct livelihood to about one-third of the popula-

tion and also provides the raw materials for many manu-

factures. Agricultural products in raw or manufactured

form constitute a very large percentage of Canadian exports.

The agricultural industry of Canada comprises many
different branches of farming and different parts of the country

specialize in various phases of the industry. Thus the prairies

are one of the world’s greatest wheat growing regions, while

in Eastern Canada the dairying industry is relatively much
more important. Canadian field crops, farm animals and

all other farm produce are of an excellent quality. The cool

climate is a favourable factor, for, as a general rule, a superior

type of produce is raised near the climatic limits of agriculture.

Arable Lands. The extent of arable lands in Canada can

be only approximately estimated. The field of agriculture

has been extended northward by the development of more

rapidly maturing varieties of wheat. According to present

estimates more than 350,000,000 acres, or about one-sixth

of the total area of the Dominion, is suitable for agriculture.

The arable lands do not form a continuous belt but consist

of a series of fairly distinct and separate areas, which differ

greatly from one another in climate, soil and physical features.

The Prairie Provinces contain the greatest unbroken expanse

of farm lands to be found anywhere in the Dominion. A
smaller tract in Southern Ontario and Quebec contributes

a large share of the total agricultural returns.

The greater part of the area suitable for agriculture is

still unoccupied and less than half of the occupied land is
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under cultivation. In all the provinces except Prince Edward
Island, large areas are still available for settlement. Only a

beginning has been made in the settlement of the Great

Clay Belt of Northern Ontario and Quebec, where splendid

crops are grown. Large areas in northern Alberta and

Saskatchewan also await cultivation. These unoccupied

lands are capable of sustaining many millions of people.

Field Crops. Wheat. Canada has become renowned

throughout the world for the production of wheat of excep-

tionally high quality. Twenty-six times in a thirty-year

period Canadian wheat has been awarded the world’s

championship. The fertile plains of Western Canada produce

more than nine-tenths of the crop and Saskatchewan ranks

as the premier province. Wheat is Canada’s leading article

of export and a mainstay in the prosperity of the country.

When the yield and price are such that the value of the crop

is high, business and industry go through an era of prosperity.

Railways, banks, wholesale dealers, and manufacturers all

share in the benefits of a profitable harvest. Canada sur-

passes all other countries in the volume of wheat exported.

For the calendar year 1945, the exports of wheat and flour
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(converted to bushels of wheat) amounted to 391,460,470

bushels valued at $573,641,583. The United Kingdom was

the largest purchaser and the remainder was widely

distributed.

Oats are grown very extensively and are common to

all the agricultural regions of Canada. The bulk of the crop

is consumed as food for live stock while a comparatively small

surplus is exported. Hay is usually grown wherever farming

is carried on. It is the leading crop in Eastern Canada

where it is required for fodder. The hay crop consists prim-

arily of mixed grasses and clovers but grain hay and alfalfa

are also grown. The former is grown most extensively in

Alberta and the latter in Ontario.

Many other crops are grown, but in much smaller quan-

tities than the three leaders, wheat, hay, and oats. Potatoes

are raised chiefly for home consumption. Recently, however,

considerable shipments of seed potatoes have been made from

Eastern Canada, as their superior quality creates a demand
for them in warmer countries. Barley is grown in the Prairie

Provinces, Ontario, and Quebec. Ontario is the chief

producer of corn. Much of the crop is used for silage which

is especially valuable in the dairying industry. A number
of other field crops—turnips and mangolds, rye, buckwheat,

peas and beans—contribute substantially to the total annual

agricultural returns.

Certain crops are important as they indicate possibilities

along lines somewhat apart from regular farming. Tobacco
growing is now well established in Ontario and Quebec.

Since the industry was started considerable progress has

been made in improving the quality of Canadian-grown

tobacco. In Ontario and Alberta sugar beets are grown
and used for the manufacture of sugar. The making of maple
syrup and sugar is carried on chiefly in Quebec and Ontario.
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Honey is an important item in Ontario, Quebec, Manitoba,

and British Columbia. Flaxseed is grown in a number of

localities but chiefly in Saskatchewan and Manitoba. Hops
are grown in British Columbia.

Fruit. Fruit growing is profitably carried on as a leading

enterprise in several districts. Of outstanding importance

are the Annapolis Valley of Nova Scotia, the Niagara Penin-

sula of Ontario and adjacent counties, and the Okanagan
Valley of southern British Columbia. Fruit is likewise

grown in many suburban areas to supply city markets, while

farmers in Eastern Canada usually raise orchard and garden

fruits for household needs. Apples are the most important

orchard fruit and the principal export. The bulk of our apple

exports go to the United Kingdom. Pears, plums and cher-

ries as well as the small fruits are also grown in abundance,

and vineyards and peach orchards are common in the Niagara

Peninsula and along the north shore of Lake Erie. In

British Columbia tree fruits predominate in the Okanagan

Valley and Kootenay Lake District, and small fruits on the

Lower Mainland and Vancouver Island.

Fruit inspection. The Dominion Government regulates

the size of packages in which fruit maybe marketed and fixes

standards for different grades of fruit. The grading of apples

packed in barrels may be taken as an example. Four grades

are made according to the quality, but in all grades the apples

must be hand-picked specimens without any culls. The first

grade must be at least ninety per cent, free from scab, worm-

holes and other defects. A lower grade means more of such

defects in the fruit. The name of the variety and the grade

must be stamped on every closed package of fruit, and also

the name and address of the packer. A staff of inspectors is

employed to enforce the regulations. The fruit is inspected

at the packing houses, the markets, the chief shipping points

and other places.
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Dairying. This is one of the oldest and most important

industries of the Dominion. The greater part of the dairy

production comes from Ontario and Quebec but the

contribution from the other provinces is considerable. In

Canada butter is the principal product made from milk.

Although the production of cheese is large it is relatively

less important than it was at the beginning of the century.

The output of condensed, evaporated, and powdered milk,

is considerable. The manufacture of ice-cream is also an

important business.

Cheese is the principal dairy export and goes chiefly

to the United Kingdom. There are smaller exports of

condensed, evaporated, and powdered milk, and butter.

Most of the butter, however, is required by the home market.

A large quantity of fresh milk is likewise required for home
consumption.

Live Stock. Although ranching is the primary industry

in parts of southern Alberta and southern Saskatchewan,

most of the live stock is raised in districts where mixed farm-

ing is practised. As a pastoral country, Canada does not

rival Australia or Argentina. Nevertheless, the future of the

live stock industry promises well. As the problem of conserv-

ing soil fertility becomes more pressing the wheat lands of

Western Canada will be converted more and more to mixed

farming.

The raising of swine is a flourishing business in every

province. There is a large production of select bacon hogs

and Canadian bacon is greatly in demand on the British

market. Beef cattle are likewise raised in every province

and Ontario, Quebec, and the Prairie Provinces have a

surplus for export. In spite of the use of mechanical power,

horses are indispensable to farm work. Canada has a large

supply which has declined only slightly in recent years.

Sheep do well in every province, but Canada exports prac-
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tically no mutton and is a net importer of wool. Present

indications are that sheep raising and wool production are

entering upon a period of increased activity.

Poultry husbandry has increased greatly with

the growth of city markets. There has been a surprising

increase in the consumption of eggs in Canada, especially since

the classification of all eggs for domestic trading became com-

pulsory in 1923. It is stated on good authority that Can-

adians have become the greatest individual egg consumers in

the world. Although exports are small compared with

domestic consumption, Canadian eggs and poultry are highly

regarded in the British market.

Government Assistance. Material assistance is extended

by both the federal and the provincial governments to

advance the standard of Canadian agriculture. Agricultural

schools and colleges have been established in most of the

provinces and are maintained by the provincial governments.

The federal government supports a number of farms for the

improvement of seed and live stock Without incurring any

expense, farmers may obtain bulletins and information about

methods of cultivation from government representatives.

The marketing and inspection activities of the various

governments are highly beneficial to the farmers of Canada.

Imports. In spite of Canada’s immense agricultural

production and export trade, a considerable amount of food-

stuffs has to be imported. Sugar is the most prominent item.

Fresh tropical fruits and dried fruits make a total import

which is much greater in value than the export of Canadian

fruit. Fresh vegetables (out of season), tea, coffee, cacao,

corn, nuts, and rice are other important articles which

Canada obtains from warmer countries. Apart from food

materials raw cotton is the most important agricultural

import. Our total imports are, however, much less than our

exports of agricultural produce.
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Questions

1. (a) Describe the agricultural regions of Canada, (b) What districts are

still unoccupied?

2. Find the value of each of Canada’s leading field crops. (See "The
Canada Year Book.”)

3. Describe (i) the dairying and (ii) the live stock industry.

4. How will the development of Canadian agriculture during the second
quarter of the twentieth century likely differ from that of the first

quarter?

5. In what ways does the government assist agriculture?

6. What agricultural products does Canada export and what are the
principal markets?

7. Name the principal imports into Canada for food consumption and tell

where they come from.



CHAPTER XXXVII

THE GRAIN BUSINESS

The term grain business refers to the handling and

movement of the crop, from the time it is harvested until it

reaches the hands of the miller. Probably in no other

country in the world is this business so highly organized as it

is in Canada. It is a business which is of vital concern to

every phase of Canadian life, and is under the supervision of

the Dominion Government.

Government Regulations. According to the terms of the

Canada Grain Act of 1930, the Department of Trade and

Commerce, through the Board of Grain Commissioners for

Canada, supervises the handling, grading, and weighing of

western Canadian grain. For purposes of grain shipment the

country is divided into the eastern and western divisions.

The western division includes Port Arthur and Fort William

and all territory west thereof. The Act defines the various

grades of grain, upon which the market prices are based.

It also defines the various classes of elevators of which

country elevators, terminal elevators, and eastern elevators

are of chief importance.

Country Elevators. The country elevator first appeared

in the West about 1880. To-day, along special sidings at

most railway stations in the Prairie Provinces, rows of these

tall structures stand like sentinels on guard. To them

enormous quantities of freshly threshed grain are hauled

direct from the harvest fields in motor-trucks and horse-

drawn wagons. These are equipped with specially con-

structed boxes in which the grain is carried in bulk. After

the grain is weighed it is unloaded and elevated by machinery

to a height above the elevator bins, into which it is allowed

to flow. In loading railway cars the operator is able to take

440
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advantage of the action of gravity and the flowing qualities

of grain. All he has to do is open a system of spouts and

direct the flow of grain into a box car on the railway siding

below. The time required for loading a car is from thirty

minutes to an hour.

Loading Platforms. The introduction of loading plat-

forms makes it possible for farmers to ship their grain direct

to terminal elevators in carload lots without the services of

the country elevators. The railway companies are now
compelled to provide loading platforms at points where

sufficient demand exists. Tfie farmer drives his grain on to the

platform and shovels it by hand into a box car on the adjacent

siding, or sometimes portable elevators, operated by small

gasoline engines, are used for loading the cars.

Rail Transportation and Inspection Points. From
thousands of country elevators and loading platforms, long

(Courtesy of the Canadian Wheat Pool )

Fig. 106. Bringing the Wheat from the Farm to the
Country Elevator
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trains of box cars carry the grain toward its destination.

Part of the western wheat crop is shipped to Pacific ports and
part moves eastward to Fort William and Port Arthur.

Since the railway lines converge at Winnipeg the eastward

moving avalanche of grain must pass through that city.

Winnipeg is the headquarters of the Grain Inspection Branch,

and it is there that much of the inspecting is done. Important

inspection points for grain not inspected at Winnipeg are

Calgary and Edmonton. Grain which is not inspected at

one of these points is inspected on being unloaded at the

terminal elevator.

Inspection and Grading. A staff of government experts

does the inspecting and grading. Since the length of time

between the harvest and the close of navigation on the Great

Lakes is only about fifteen weeks, these men must work

rapidly and accurately.

The Winnipeg inspection offices are located in the Grain

Exchange Building and during the busy season the inspection

is carried on with great despatch. Train loads of grain are

constantly arriving on their way to the elevators at the head

of the Great Lakes. As soon as a train arrives, groups of men
are set to work to secure samples from every car and take

them to the inspection rooms. Great care must be exercised

in securing true samples and in keeping accurate record of the

car from which each is taken. An official breaks the seal of

the car door, a sampler enters, and, by means of an instrument

commonly known as a stabber, secures from seventy-five to

one hundred samples from different parts of the car. Another

official receives them in a small bag with a card containing

the necessary information, and a sealer again seals the door.

An efficient group of workers can secure samples from a train

of forty-five cars in about an hour.

The samples are then taken to the inspection department.

The weight of the grain per bushel is determined by the
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(iCourtesy of the Canadian Wheat Pool)

Fig. 107. Saskatchewan Wheat Pool Terminai/Elevator
No. 7, Port Arthur, Ont.
Capacity, 6,900,000 bushels

The Canadian Wheat Pool is an evolution rather than a revolution
in the grain marketing system of Canada.

inspectors, the admixture of weed seeds estimated, the

moisture content ascertained and other factors noted. The

grade is finally arrived at and recorded.

Terminal Elevators. Meanwhile the car is proceeding

on its way to Fort William or Port Arthur, but as freight trains

move somewhat slowly the inspection office is able to get a

report by mail to the terminal office in advance. Accordingly,

when the grain reaches the terminal elevators, it is weighed,

cleaned
,

1 and binned according to grade, and a warehouse

receipt is issued by the elevator operator to the shipper of the

grain. When the grain is ordered out of the terminal elevators

1 Facilities are hot adequate to clean all the grain during the rush
season. Some is stored and cleaned during the winter.
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in car or cargo lots, it is again weighed and inspected. This

is the final grade, on which the grain is sold and delivered,

both in Eastern Canada and in British and foreign markets.

Terminal elevators are so called, not because they are at

the end of the rail haul, but because it is at them that the

final inspection of the western grain takes place. Many of

the largest terminal elevators are located in Fort William and

Port Arthur at the head of navigation on the Great Lakes.

Terminal elevators are also located at Winnipeg, Churchill,

Saskatoon, Moose Jaw, Edmonton, Calgary, Vancouver,

Victoria, Prince Rupert, and elsewhere in Western Canada.

From these terminal elevators, wherever they are, the grain

is shipped for domestic consumption or to distant markets.

Water Transportation. The transportation of the

western wheat crop down the lakes is one of the great achieve-

ments of modern commerce. From early September until

the close of navigation in December wheat flows steadily

through the twin cities of Fort William and Port Arthur.

To their immense terminal elevators, which are situated at

the water’s edge, there comes a succession of grain boats.

These steamers, which are of special construction, are able

to carry large cargoes. Nevertheless, the streams of golden

grain which flow down through the elevator spouts fill them

to capacity in an incredibly short time. The close of

navigation brings a halt to these operations, and large

quantities of wheat are held in the elevators for shipment the

following spring.

The large vessels which carry grain from the head of the

lakes are not able to pass through the St. Lawrence canals and

transhipment to smaller boats is necessary. Port Colborne
,

1

Kingston, and Prescott are the points at which transhipment

1 Since the completion of the Welland Ship Canal, the large lake

steamers are not forced to unload at Port Colborne as formerly. Port
Colborne, however, retains its importance as a flour milling centre.
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to canal-sized steamers takes place. Public' elevators known
as eastern elevators are located at these points and at the

seaports of Montreal, Sorel, Quebec, Saint John, and Halifax.

The chief eastern seaport for grain shipment overseas is

Montreal, but when the St. Lawrence ports are icebound in the

winter some shipments are made through Saint John and

Halifax.

The Georgian Bay ports, Goderich, Sarnia, and Toronto

are also equipped with eastern elevators for handling grain.

Some of this is used to fill the requirements of flour mills and

0Courtesy of the Canadian Wheat Pool)

Fig. 108. Alberta Wheat Pool Terminal Elevator
No. 1, Vancouver, B.C.

Capacity 5,150,000 bushels. Why have wheat exports from Vancouver
increased substantially in recent years?

some is exported. Particularly during the winter season

grain for export is shipped by rail from these ports to Saint

John and Halifax.

Another route for the shipment of wheat from Western
Canada is through Buffalo to New York and other Atlantic

ports of the United States. The proportion of Canadian
wheat shipped by this route is now much smaller than

formerly.
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The route through Vancouver and other Pacific ports is

now taking large quantities of western wheat. Part of this is

shipped to Europe via the Panama Canal and there are also

important shipments to Japan and China. Western wheat

is also being shipped to Europe via the Hudson Bay Railway

and the port of Churchill.

Financing the Grain Crop. Each year the banks make
large advances to finance the movement of the grain crop.

Loans are made to grain elevator companies on the security

of the grain as provided in the Bank Act. This enables the

companies to purchase on a cash basis. The farmer receives a

grain ticket which can be cashed at whichever of the 900 or

more branch banks throughout Western Canada is most

convenient to him. The next important step consists of the

financing of the export of grain and of collecting from the

foreign importer. When a large surplus is carried over,

financing the movement of the next year’s crop places a

heavier burden on the banks, as a considerable amount of

the advances made against the previous year’s crop is still

outstanding when the new movement commences. The
financing of the grain crop shows, more than any other

financial operation, the team work of our Canadian banks.

Without the spirit of loyal co-operation and mutual under-

standing which prevails, it would be impossible to carry out

an operation of such magnitude.

The Canadian Wheat Pools. The isolated condition of

the Western farmer, his remoteness from his market, and the

necessity of selling his grain at the proper time are difficulties

which have led the grain growers to co-operate in order to

sell their grain more profitably. In each of the three Prairie

Provinces a wheat pool is organized. Under the contract

system wheat growers joining a pool agreed to deliver all

their marketable wheat for a period of five years. The

marketing of the wheat was controlled by the Canadian
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Co-operative Wheat Producers, Limited, a joint selling

agency for the three provincial pools. During recent years

more than half of the entire Western wheat crop has been

handled by the pools, but in 1931 all pool contracts were

made optional and pool members could deliver their wheat

to their own organization or to the private trade and each

provincial pool sold grain delivered to it directly instead of

through a central selling agency. The vitality of the

co-operative movement has been demonstrated by the large

percentage of the crop delivered to pool elevators on an

entirely voluntary basis. They operate many country

elevators and a number of terminal elevators.

Questions

1. State three ways in which the Canada Grain Act regulates the grain
trade.

2. Name the stages in the movement of wheat from the harvest fields in

the Prairie Provinces to the port of Montreal or Vancouver.

3. Describe the inspection and grading of western wheat.

4. Trace on a map the main routes in the movement of Canada’s wheat
crop.

5. Explain the method of financing the western wheat crop.

6. Explain the purpose and work of the Canadian Wheat Pool.
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CHAPTER XXXVIII

CANADA’S FORESTS AND FOREST INDUSTRIES;

The forests of Canada have contributed to the pros-

perity of the country since pioneer times. The land area of

Canada is approximately 3,500,000 square miles, of which

about one-third is still forested. But only about one-third

of this total forest area carries timber which is accessible and

of a merchantable size, that is, at least four inches in diameter.

In other words, there is in Canada at the present time an

area of about 397,000 square miles yielding timber fit for

pulpwood or saw material.

Forest Administration. With the exception of small

farm wood-lots and other private holdings, Canada’s forests

are owned and administered by the Dominion and provincial

governments. The right to cut timber is sold to various

companies and interests, but the title to the land remains in

the possession of the government. This wise and reasonable

government control has given a permanence to the Canadian

forest industries, which is lacking in countries where private

ownership prevails. In order to increase our lumber in-

dustries still more, the Dominion and provincial governments

have restricted the export of raw or unmanufactured timber

from Crown lands. As a result many United States companies

have established mills in Canada.

Forest Protection. (1) As fires are the most destructive

enemy of our forests, fire protection has become very impor-

tant. This involves detection from lookout towers and air-

craft; communication by telephone and radio; transporta-
' tion by railways, motor vehicles, power boats, canoes, and

! aircraft; suppression by man power furnished with the

latest fire-fighting equipment including gasoline fire pumps
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and hose, containers for carrying water, shovels, axes, etc.

Work is also being done in the education of the public with

regard to the tremendous damage caused by forest fires which

are not infrequently started by the carelessness of campers,

tourists, and settlers.

(2) Careless cutting is responsible for much needless

destruction. To check this, extensive forest reserves have

been established in Canada by the government. On these

reserves it is illegal to cut trees whose diameter is less than

a prescribed minimum. In cutting, care must be taken

that the falling trees do not crush and destroy the young trees.

Brush must be disposed of, so that it does not remain as a

fire hazard or to smother the seedlings. Thus forest reserves

and parks are permanently dedicated to forest production.

Private lumbering companies, too, are commencing to

recognize the value of these steps and to introduce them into

the forests in which they operate.

(3) Harmful insects and various tree diseases take a heavy

toll of forest life. Research work is being done by scientists

in the forests and in a number of laboratories throughout the

Dominion, in order to discover methods of control and elimina-

tion of these pests. (4) Wind storms are very destructive at

times, but these are beyond human power to control. (5)

Grazing is very harmful to forests. Small trees are trampled

underfoot or otherwise destroyed by stock. Larger trees

are often killed, too, because of their low-hanging boughs

being stripped of their leaves and bark.

At present the annual depletion of Canadian forests,

through cutting, fires, and other damage, greatly exceeds the

annual increase through natural growth and reforestation.

But the interest in the welfare of our forests manifested by

our governments, by lumber companies, and by individuals

is a good omen for the future.
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The Lumber Industry

Development. Naturally the lumber industry began,

as did the settlements, along the eastern coast and gradually

extended westward. Nova Scotia was the early leader in

lumber production, but was later surpassed by New Bruns-

wick, Quebec and Ontario in turn. Since 1912 British

Columbia has in most years held first place. Lumbering in

the north of the Prairie Provinces has progressed with the

settlement of this region but does not usually supply the local

demand. In British Columbia the leading species is Douglas

fir, in Ontario, white pine, in Quebec and the other provinces,

spruce.

Operations in the Woods. In Eastern Canada logs are

cut during the fall and winter and hauled by means of horses

and sleighs to the nearest lake or stream. During the spring

freshets they are floated to the mill. In recent years, how-

ever, these methods and seasonal operations are being modified

to some extent. There is a tendency to cut pulpwood

throughout the year in order to keep up a steady supply for

the mills. Moreover, as the more accessible timber is cut,

the distance from the forest to the river becomes greater.

As a result, tractors are sometimes used instead of horses

and a number of logging railways have been built.

In the coast region of British Columbia the scarcity of

drivable streams and the greater average size of the logs give

rise to quite different logging methods. For the most part,

the logs are moved on specially designed rolling-stock on

standard gauge railways, but where timber stands are close to

tide water, railroads are not necessary. The logs are brought

to the railways or to the water’s edge by means of donkey
engines and cable systems. These logging operations are

more or less independent of frost, snow, or freshet and are

generally carried on throughout the entire year. In the

interior of the province where the timber is smaller, the
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process does not differ materially from that followed in Eastern

Canada. Flumes are used in some instances and the upper

Fraser River is used for driving purposes. Where there are

existing roads, motor trucks are frequently used in the

interior and on the coast.

Uses. Logs for sawmills and pulpwood are considerably

the most important primary forest product. In addition, a

largeamount of firewood is cut. Other products include railway

ties, poles, fence posts and rails, square timber, round mining

timber, and wood for distillation. When the timber is being

cut, it is often impossible to state in what wayjt will be used.

Many lumber manufacturers install machinery for cutting

up and barking pulpwood, and use a part of their spruce and

(<Courtesy Canadian Government Motion Picture Bureau)

Fig. 110. Car Load of British Columbia Douglas Fir Timbers
These were used in the construction of the Welland Ship Canal. What qualities make

the Douglas fir a very valuable construction wood ?
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balsam logs for the manufacture of pulp, and some pulp and

paper companies operate sawmills in connection with their

plants for the purpose of utilizing the larger timber on their

limits.

Sawmills. Lumber, lath, and shingles are manufactured

at the sawmills. In 1940 there were altogether 6,610 saw-

mills in Canada, which range in size from the gigantic mills

of the Pacific coast to the little custom mills on the Gaspe

Peninsula. The largest mills are naturally located close to

the heaviest stands of timber. On the mainland opposite

Vancouver Island and on the Island itself are many large

mills. Vancouver and New Westminster are important

lumbering centres. Large mills are also located along the

Ottawa valley, in the Georgian Bay and Rainy River districts,

and at suitable points in New Brunswick. About one-third

of the sawmills in Canada are located in the province of

Quebec, but most of these merely supply local markets.

The tendency in Eastern Canada, at present, seems to be

toward the building of small mills, but on the British Columbia

coast, where heavy stands of timber still exist, big mills

can be operated to advantage.

External Trade. Under normal conditions the lumber

requirements of Canada are about three-fifths of the total

production and the export trade is consequently large. The
greater part of the lumber exported goes to the United

Kingdom and the United States, and smaller quantities are

shipped to many other countries. At the present time,

exports from British Columbia to the United Kingdom are

important, and also to Australia, China, and Japan. Most
of the lumber going to the United States from Eastern Canada
goes by rail, but a certain quantity is carried by vessel from

ports in Nova Scotia and New Brunswick to ports in the

New England States. There is also a large movement of
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lumber through the Panama Canal from British Columbia

to United States Atlantic coast ports.

Interprovincial Trade. British Columbia lumber is

shipped to every province in Canada. Large quantities of

Douglas fir and cedar are sent to the Prairie Provinces,

Ontario, and Quebec. The movement is by rail from British

Columbia to the Prairie Provinces. Shipments to the

Atlantic Coast and the eastern provinces come chiefly by
way of the Panama Canal. A trade in white pine and spruce

is carried on between the provinces of Ontario and Quebec.

New Brunswick and Nova Scotia ship considerable quantities

of spruce and other lumber to Ontario and western Quebec.

The Pulp and Paper Industry

About one-tenth of Canada’s forest lands are privately

owned. Pulpwood cut on thfese privately-owned lands may
be exported and certain exports are also allowed from Crown
lands. The exports of pulpwood go to the United States.

But much the greater part of the Dominion’s total cut of

pulpwood is manufactured into pulp at home.

Location of Mills. The pulp and paper mills of Canada
are situated in the provinces of Quebec, Ontario, British

Columbia, New Brunswick, Nova Scotia, and Manitoba.

In 1944 there were one hundred and four mills in operation.

These included twenty-seven pulp mills, fifty combined pulp

and paper mills, and twenty-seven mills equipped for manufac-

turing paper only. Most of the paper mills are located in

the well-established industrial districts of Southern Ontario,

the lowlands of Quebec, and the southern coast of British

Columbia. Many of the pulp mills are in the less thickly

settled districts close to the sources of supply. Because

water power is used extensively in this industry, the pulp and

paper mills are located near developed power sites or at

points which receive power from several hydro-electric
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sources. Electrical transmission of power makes possible

the operation of large mills at centres where labour is plentiful

and where conditions are suitable for shipping and marketing

the product.

Manufacture of Pulp. The making of pulp and paper is

at present the largest manufacturing industry in Canada.

This begins with the operations in the woods of felling the

trees and trimming the logs, which in some cases are also

peeled or barked. The most of our pulpwood is transferred

from the forests to Canadian pulp mills. If possible, logs

are floated down the rivers; wood cut in short pieces is also

delivered in vessels or by railway cars. If the preliminary

preparation of the pulpwood, barking, cleaning and cutting

into short lengths, has not already been carried out, it must

be done at the pulp mills.

Considerably more than half the Canadian pulp is

ground-wood or mechanical pulp. In this operation, the grind-

stone is constantly washed by water which carries away the

pulp as it is ground. The output of chemical pulp, although

smaller, is more valuable. The barked and cleaned pulp-

wood is cut by a chipping machine into very small chips.

These are cooked in large boilers, called digesters
,
for several

hours in a solution of various chemicals. The pulp or fibre

from the chemical processes is now in a fluid state, consisting

of water and a small proportion of fibre. Various operations

of washing, bleaching, and screening may follow, according to

the quality of the paper desired. Pulp for immediate manu-

facture may then be piped direct to the paper mill. For ship-

ping or storing, it is usually dried out sufficiently to allow it

to be formed into sheets, which are folded and baled by

hydraulic presses into great bundles or “laps.” In some cases

the pulp is converted into rolls which resemble great rolls of

coarse paper.
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Production and Trade. Canadian pulp is disposed of

in two ways. Some is exported, chiefly to the United States.

Smaller quantities go to the United Kingdom, Japan, France,

Italy, and other countries. The greater part is manu-
factured in Canada into paper and other pulp products.

Newsprint paper forms about eighty per cent, of the annual

paper production in Canada. Book and writing paper,

wrapping paper, wall paper, cardboard, fibre wallboard,

roofing paper, etc., are relatively small but important items in

the pulp and paper industry. Canada’s per capita consump-

tion of paper is very high. However, on account of the large

production and small population more than ninety per cent,

of the newsprint paper manufactured is exported, most of it

to the United States. Smaller quantities are exported to

the United Kingdom, Australia, New Zealand, Argentina,

China, Japan, and other countries.

Questions

1. Describe the forest regions of Canada.

2. Discuss the chief ways in which the government protects Canada’s
forest industries.

3. Why do logging methods in the coastal sections of British Columbia
differ from those in Eastern Canada?

4. Compare the sawmills and the pulp and paper mills in (i) number,
(ii) size, (iii) location.

5. (a) Compare Canada’s exports of pulpwood, wood pulp and paper.

(b) Why is it preferable for a country to export manufactured goods
rather than raw materials?

6. (a) Account for Canada’s large exports of pulp, paper and lumber.

(b) What are the principal markets for each?

7. For information on the new process of artificial hardening of softwoods
and the special uses such hardened softwoods will serve, write to

some leading firm, such as Canadian Industries, Limited, Montreal.



CHAPTER XXXIX

CANADA’S MINERALS AND MINERAL INDUSTRIES

As a contributor to the mineral output of the world,

Canada is playing an increasingly important part. The
mineral wealth of the Dominion cannot be estimated with

any great degree of accuracy, as the greater part of the

country has not yet been prospected. However, air trans-

portation is now making it possible to prospect districts which

were previously inaccessible. There is every reason to

believe that Canada’s mineral resources are enormous and

so widespread that only a very few large regions are without

minerals of some kind. Various groups of minerals are found

|

in each of the five major physical divisions.

Occurrence. The Canadian Shield or Laurentian High-

land stands foremost in the production of minerals. This

I

vast region surrounds Hudson Bay and the Hudson Bay
Lowland like a gigantic horseshoe and occupies more than half

!
of Canada’s total area. It is particularly extensive in

!
Quebec and also occupies the greater part of Ontario and

I Manitoba, over one-third of Saskatchewan, a small part of

|

Alberta, and the greater part of the Northwest Territories.

It is a worn-down mountain region and is characterized by
extensive outcrops of igneous rocks. This region excels

in the production of metallic minerals. The gold, nickel,

and cobalt mines of Ontario rank with the largest in the

world. Since 1928 there has been an increased production

of copper and platinum metals from this region.

The Cordilleran or Rocky Mountain Region of Canada
includes nearly all of British Columbia and the Yukon
Territory, a strip in south-western Alberta and a larger tract

in the Northwest Territories. This region is very productive
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of a number of metallic minerals including lead, copper, zinc,

silver and gold. Among the non-metallic minerals, coal is

of chief importance.

The Appalachian Region and the two remaining divisions

contribute chiefly to the production of non-metallic minerals.

The Appalachian Region includes the Maritime Provinces

and most of that part of Quebec which lies south-east of

the St. Lawrence River. The principal minerals are coal,

mined in Nova Scotia and New Brunswick; gypsum, mined

in the same two provinces; salt, mined in Nova Scotia; and

asbestos, mined in Quebec. A number of other minerals

also occur.

The St. Lawrence Lowlands occupy a comparatively small

area in southern Quebec and Ontario. This section is

relatively unimportant in mineral production. Clays and

other structural materials occur and Southern Ontario yields

in addition natural gas, petroleum, salt, and gypsum.

The Great Plains Region, which lies between the Canadian

Shield and the Cordilleran Region, is primarily a vast agricul-

tural field but contains in addition great mineral wealth.

In this region Canada possesses very great resources of coal.

Natural gas occurs in very large quantities and the region

is Canada’s most important source of petroleum. Other

minerals include salt, refractory clays, and building materials.

Metallic Minerals. Canada surpasses all other countries

in nickel production and sometimes stands second in the pro-

duction of gold. The Dominion also ranks high as a producer

of copper, lead, zinc, silver, and cobalt
1

. Nickel and cobalt

are supplied by the province of Ontario. The production of

gold is very widespread but comes chiefly from Ontario with

large amounts also from Quebec, British Columbia, and

^he Belgian Congo is Canada’s rival in cobalt production.
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Manitoba. Copper likewise is obtained chiefly from these

four provinces. Lead is produced mainly in British Colum-

bia, and zinc in British Columbia and Manitoba. The
chief silver-producing provinces are British Columbia and

Ontario. It generally occurs with other metals in complex

ores. There is a valuable production of platinum and allied

metals in Ontario.

Non-Metallic Minerals. Coal has the greatest value of

all the non-metallic minerals mined in Canada. However,

the present output is not sufficient to supply the country’s

needs. Asbestos is of particular interest, as Canada is the

world ’s chief source of this commodity. Other important

members of this group are structural materials, natural gas,

petroleum, gypsum, and salt.

The real value of the non-metals to a nation is apt to be

overlooked because of the great prominence given such

metallic minerals as silver and gold. Nevertheless, the

humble non-metallic group plays a vital part in our daily

lives. In building our houses we use stone, brick, cement,

sand, and lime. Plaster of Paris, which is made from gypsum,

is used in the finishing coat of plaster and in stucco work.

To make our homes warm and comfortable we burn coal or

sometimes natural gas. The very food we eat could not be

properly prepared without salt. Since automobiles have

come into general use, enormous quantities of petroleum

products are required.

Factors which Promote Mining. Railroad construction

has produced remarkable results in the discovery and develop-

ment of mines. The construction of the Quebec Central

Railway made it possible to develop the asbestos mines.

The nickel-copper mines near Sudbury were discovered during

the building of the main line of the Canadian Pacific Railway.

The building of the Timiskaming and Northern Ontario
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Railway led directly to the discovery of the Cobalt mines,

and indirectly to the finding of valuable gold fields in Ontario,

and copper and gold mines in Quebec. Valuable mineral

deposits have likewise been revealed in that part of northern

Manitoba opened up by the Hudson Bay Railway. The
necessity of railroads in connection with this industry is

shown by the fact that about one-third of all the freight

carried by Canadian railways consists of mineral products.

Water power also plays a part of prime importance in

mining developments. Ample hydro-electric power at

relatively low cost makes possible large scale operations

which in many cases are necessary for the profitable operation

of mines.

Extensive electro-chemical and electro-metallurgical

j

industries have been established where cheap power is

available. The hydro-electric resources of Quebec have

resulted in bringing to that province an important aluminium

industry although Canada has no known commercial ores of

aluminium. Bauxite, which is used for making aluminium

is imported from British Guiana, while the mineral cryolite,

: which is used in the process, comes from Greenland. Canada
is now a leading producer of aluminium. Electricity is

j

likewise used for refining various metals at Trail, B.C., for

zinc at Flin Flon, Manitoba, and for copper at Copper Cliff,

Ontario, and Montreal East, Quebec. Chemical industries

draw at least seventy-five per cent, of their raw materials

i

from mineral resources, and in many phases depend upon
! hydro-electric power. Niagara Falls, in Ontario, and

Shawinigan Falls and Arvida, in Quebec, are important

electro-chemical centres.

External Trade. Canada has a very large foreign trade

in minerals and articles manufactured from minerals. Im-
ports of manufactured articles are, however, greatly in

! . *



462 Commercial Geography

excess of exports. In spite of the great mineral resources of

the Dominion an adverse balance is normally incurred

each year.

Average Annual External Trade for

the Five Calendar Years
1936-1940

Commodity Exports Imports

Iron and its products $73,847,953 $138,195,710

Non-ferrous metals and their products 177,315,915 46,741,019

Non-metallic minerals and their products 28,593,898 133,542,771

Chemicals and allied products 22,879,732 40,024,115

Total of above four groups $302,637,498 $418,503,615

Non-ferrous metals figure most prominently in the

export trade. Canada is abundantly supplied with almost all

non-ferrous metals. The principal items in the import

trade which account, in large measure, for the unfavourable

balance are iron, coal, crude petroleum, gasoline, and

manufactured articles.

Iron. Although Canada has rather extensive deposits

of iron ore, these have until recently remained almost unused.

Development is handicapped by a lack of coal in regions where

iron ores occur. In response to war demands, mining of

high grade ore began at Steep Rock Lake, Ontario, in 1944.

Iron ore deposits on the Quebec-Labrador boundary are

reported to be very large and of good grade. British

Columbia has resources capable of development, as ore,

fuel, and flux might be cheaply assembled if suitable smelting

works were established and a sufficient market were available

for the products.

At present most of the iron ore smelted in Canada is im-

ported. The blast furnaces of Nova Scotia depend upon New-

foundland for supplies of ore, while those of Ontario look to
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the Lake Superior region of the United States. Ontario is

obliged to import coal as well as iron ore for smelting opera-

tions. The situation is more favourable, however, for the

manufacture of alloy steels, as Ontario has an abundance of

hydro-electric power and of nickel and other metals which

are used in the manufacture of special steels.

Not only iron ore, but manufactured iron products are

likewise extensively imported, chiefly from the United

States. Canada’s exports of iron products are widely dis-

tributed to Australia, New Zealand, Argentina and other

countries.

Coal. Peculiar as it may seem, Canada imports large

quantities of coal and at the same time has enormous

resources within her own boundaries. This is because the

Canadian coal areas are situated in the eastern and western

provinces, while Southern Ontario, with its concentration

of population and industry, is more easily and economically

supplied with coal from the nearer fields of Pennsylvania,

West Virginia, Ohio and Kentucky.

The coal reserves of Alberta are by far the most extensive

in Canada. The industry, which is still in an initial stage,

promises well for the future. As the population of the Prairie

Provinces increases there will be greater demands for fuel

for domestic heating, for railway transportation and for

manufacturing industries. At present only a small amount
of Alberta coal is marketed in Ontario as the cost of trans-

portation is necessarily high on account of the distance.

In the provinces of Nova Scotia and British Columbia

coal resources have made possible large scale smelting opera-

tions and allied industries. Some coal is exported from these

regions. The St. Lawrence River makes it possible to ship

coal by boat from Nova Scotia to the province of Quebec,

which offers a ready market.
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Petroleum. The Turner Valley field in Alberta has been

largely responsible for the increase in Canadian production

since 1936. The Mackenzie River Basin holds the greater

part of Canada’s known oil reserves. Canada’s imports of

crude oil are mainly from the United States, Venezuela,

Colombia and Peru. Manufactured products of petroleum

come from the United States, but not in great quantities

as the Canadian refining industry is well developed. Refiner-

ies are located at Halifax, Montreal, Toronto, Sarnia,

Clarkson (Ont.), Regina, Calgary, Vancouver, loco, and

Norman Wells (N.W.T.).

Manufactured articles. In a new country such as Canada
manufacturing is not as highly developed as in older countries.

Consequently, we import on a large scale Such highly special-

ized manufactures as rolling mill products, automobile parts,

and various kinds of machinery.

Canada has ample refining capacity for her output of

the common non-ferrous metals (nickel, copper, lead, and

zinc). These are exported almost entirely in refined but

unmanufactured forms, or in semi-manufactured forms.

On the other hand, there are not a few instances where

Canada imports expensive and completely manufactured

products made in foreign countries from materials with

which we are well supplied. In this category are copper,

lead, and zinc manufactures, nickel alloys and nickel plated

ware, and various chemicals. This suggests the advisibility

wherever economically feasible, of establishing more Cana-

dian industries complementary to the mining industry,

in order that our own minerals may be used to a greater

extent for the home manufacture of the finished articles.

Questions

1. Mark on an outline map of Canada the main physical divisions. Which
is the largest? Which is the smallest?

2. Locate accurately the chief mining regions of (i) Ontario, (ii) the

province in which you live.
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3. (a) Name two minerals for which Canada is the world’s chief

source of supply, (b) What countries surpass her in the production
of (i) gold, (ii) silver, (iii) copper?

4. Write a short article on the production and uses of structural materials

and clay products in Canada.

5. Give examples of railroad construction leading to the discovery of

minerals.

6. In what secondary processes is hydro-electric power used? Name the
leading Canadian centres for these industries.

I
7. Which is of greater value, Canada’s imports or exports of minerals,

including manufactured products? Explain this situation.

!

8. Name Canada’s chief mineral exports and imports. (Consult The
Canada Year Book.)

9. Write a short article on Canada’s future prospects in mining.

10. Value of Mineral Production. By Provinces. 1939

$

Nova Scotia 30,746,200
New Brunswick 3,949,433
Quebec 77,335,998
Ontario 232,519,948
Manitoba 17,137,930
Saskatchewan 8,794,090

$
Alberta 30,691,617
British Columbia 65,216,745
Northwest Territories 3,248,777
Yukon 4,961,321

Total for Canada ... $474,602,059

Prepared in the Mining, Metallurgical and Chemical Branch,
March 25, 1941.

(a) Illustrate these figures (or similar figures for a more recent year)
graphically. Compare with the provincial production figures for 1936
in Fig. 111. (b) What are the chief minerals mined in each province?

Chief Mineral Products, 193911 .

$
Gold 184,115,951
Copper 60,934,859
Nickel 50,920,305
Coal 48,315,224
Natural Gas 12,507,307
Lead 12,313,768

$
Zinc 12,108,244
Sand and gravel 11,241,102
Platinum metals 9,422,211
Silver 9,378,490
Cement 8,511,211
Stone 6,455,696

Prepared in the Mining, Metallurgical and Chemical Branch,
March 25, 1941.

Illustrate these figures (or similar figures for a more recent year)
graphically. Compare with the figures for the chief mineral products in

1936.
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CHAPTER XL

CANADA’S COMMERCIAL FISHERIES

History. In the sixteenth century fishermen from

France, Spain, and Portugal were in the habit of coming to

the Grand Bank for cod. Voyages along the coast of Canada

showed that the inshore waters were also well supplied with

codfish and fishing settlements were established. It may be

said, therefore, that fishing was the first industry to be carried

on successfully by Europeans in what is now the Dominion

of Canada.

The modern fishing industry of Canada is mostly a

development of the last sixty years and has greatly expanded

beyond the original cod fisheries of the Atlantic. Perhaps

no other country possesses such extensive fishing grounds as

Canada has on her Atlantic and Pacific coasts and inland

waters. Moreover, the quality of the fish is excellent because

of the coldness and purity of the water.

Atlantic Fisheries. Outside the three-mile limit are the

extra-territorial waters which are free to all nations and which

are important in Canada’s Atlantic fisheries. Along the

Atlantic coast all the way from Davis Strait to the West
Indies there runs a wide continental shelf. The higher parts

of this shelf at a considerable distance from land are called

banks. As the waters are cold, shallow, and rich in food, the

banks provide excellent conditions for deep sea fishing. The
banks of Eastern Canada run parallel to the coast of Nova
Scotia and approach the Grand Bank south of Newfoundland.

The Gulf of St. Lawrence also contributes to the deep sea as

well as to the inshore fisheries. The fishing vessels which

come to the banks often remain for several weeks. Cod is

the principal variety but haddock and halibut are also caught.

467
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Inshore fisheries are conducted within about twenty miles

of the shore. Power boats are now of greater importance

than sail boats in the inshore fisheries. Most of the boats are

fairly small, but some are large enough to be classed as

small vessels. The boat fishermen use hand lines, trawls, and

gill nets. In addition, weirs, nets, and drag seines are

operated from the shore. The inshore fishermen have time

for other occupations and ordinarily work a small plot of land.

The total production from the inshore fisheries is con-

siderably greater than from the deep sea fisheries. Part of the

catch is shipped fresh to the central provinces of Canada and

to the United States. Large quantities of cod are salted and

dried. Smoked haddock is marketed as finnan haddie and

smoked fillets. Lobstering is of great importance on Canada’s

eastern coast, and many canneries are in operation in the

Maritime Provinces and a section of Quebec. This part of

Canada and Newfoundland have a monopoly in lobster

canning, which is not carried on commercially in any other

part of the world. Nova Scotia is the chief producing prov-

ince. Lobster is highly regarded as a food delicacy and

canned lobster is readily marketed in Europe and both fresh

and canned lobster in the United States.

Fish meal, fish glue, fish oil, and medicinal cod liver oil

and halibut liver oil are by-products of Atlantic coast fishery

operations. A considerable amount of fish, mostly herring,

is used for bait and some use is made of waste fish for fertilizer.

Fish oil is used in the manufacture of soaps and paints, for

tanning leather, and for other purposes. Fish meal is found

to be an especially good feeding material for poultry and cattle.

Pacific Fisheries. The Pacific fisheries are of more recent

development than those of the Atlantic. The continental

shelf is much narrower with fewer banks, but the Pacific

coast with its many irregularities is very long and exception-

ally well sheltered. The salmon fisheries are the most import-
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ant in British Columbia, a large part of the catch being canned.

Halibut are caught off Vancouver Island and between the

Queen Charlotte Islands and the mainland. Most of the

halibut is marketed fresh but some is frozen. A large demand
for halibut liver oil has arisen recently. Herring and pil-

chard are other leading commercial varieties. The produc-

tion of meal and oil, chiefly from pilchards, is of considerable

importance.

Inland Fisheries. The inland fisheries are carried on

principally in Ontario, the three Prairie Provinces, and

Quebec. Ontario has very valuable fishing grounds in the

Great Lakes System. Steam tugs, gasoline, sail, and row

boats are used and various kinds of fishing gear, particularly

gill nets and pound nets. In Manitoba fish are caught in

Lake Winnipeg, Lake Winnipegosis, Lake Manitoba, and the

smaller lakes to the north and east. In Saskatchewan and

Alberta commercial fishing is confined largely to the regions

north of the Saskatchewan River. But many bodies of water

in northern Canada are too remote from markets for com-

mercial fishing and contribute chiefly to the food supply of

this sparsely populated region. Whitefish is a leading variety

in the fisheries of Ontario and the Prairie Provinces.

Home Consumption. It is estimated that the per capita

consumption of fish in the United Kingdom is about forty

pounds annually, and in Canada about twenty-two pounds.

This is because the small population of Canada is scattered

over a wide area. Thus, fish from the Atlantic and Pacific

coasts cannot readily be distributed to inland districts. The
difficulty is further increased by the fact that fish is one of

the most perishable kinds of animal food.

External Trade. The prosperity of Canada’s fishing

industry is largely dependent upon foreign markets. Exports

normally amount to about seventy per cent, of the total value

:
of the catch. These go to countries in all parts of the world,
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but chiefly to the United States and the United Kingdom.
The export of fresh fish is chiefly to the United States which

purchases fresh lobsters, fresh and frozen white fish, fresh and

frozen cod and haddock. The leading item in the export

trade is canned salmon, which is shipped to the United

Kingdom, Australia, and a great many other countries.

Dried fish likewise, is important and is shipped to a number
of countries, notably, the West Indies and the United

States. A much larger trade in cured and canned fish

with tropical America might well be developed.

Questions

1. Describe fully the following fisheries of Canada: (i) salmon, (ii) lobster,

(iii) cod. (Compile the information contained in other sections

of the book on these topics.)

2. In what way or ways are the following fish principally used: (i) herring,

(ii) halibut, (iii) whitefish, (iv) haddock, (v) pilchards?

3. What lakes and rivers are of chief importance in Canada’s commercial
inland fisheries?

4. What are the principal by-products of the fishing industry and for

what are they used?

5. Discuss Canada’s external trade in fish.

6. What are the principal kinds of fish sold at the fish market nearest

your home? Where are these caught?

7. Make a report to the class on a visit to a fish hatchery or research
station, provided that there is one within easy distance of your
home. .
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CANADIAN FURS

History. A trade in furs was carried on by the early

fishermen who visited North America. There was a large

profit in buying furs from the Indians for mere trifles and

selling them in the markets of Europe. The early explorers

of Canada were for the most part followers of the fur trade.

The routes which they travelled are the roads of commerce

to-day and the early trading posts are in many cases modern

cities. Quebec, Three Rivers, Montreal, Kenora, Winnipeg,

Calgary, Edmonton, Kamloops, and Vancouver, all attest

to the contribution made by the fur trade toward the growth

of cities.

Nature of Furs. The fur of animals consists of a thick

coat of short silky hair which, in most cases, is covered by a

growth of longer hair. The warmth and value of the fur

depend upon the thickness of the undercoat. Since the fur

serves to protect the animals from cold it is naturally longer

and thicker during the winter. Although fur-bearing animals

are found even in the tropics, it is in the higher altitudes of

these regions, where cooler climatic conditions prevail, that

many of the best tropical furs are obtained. On the whole,

the most valuable furs are supplied by regions which have

extremely cold winters.

Canada’s Rank. Because of their climate and extent,

Russia (including Siberia) and Canada are the two great fur-

producing countries of the world. In the northern forested

regions of these countries fur-bearing animals are able to

find food and shelter. But even in the frozen tundra regions

and along the Arctic coast valuable furs are obtained.

Canadian furs are the finest of peltry and, if proper precau-

471
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tions are taken, Canada may expect to remain a leading

contributor to the world’s fur supply.

Collection. Raw furs are the chief commercial product

from large areas in the northern parts of Canada. Thousands
of persons are engaged in trapping for the whole or part of

their time during the winter season. Many of the trappers

are Indians and half-breeds. Numerous fur posts have been

established by several companies in Canada. The oldest

and best known of these is the Hudson’s Bay Company.
Their posts still extend over the wilds of northern Canada
and the trade with the Indians goes on in primitive and peace-

ful fashion. The business houses of the Hudson’s Bay Com-
pany range from rude log fur posts in the north to modern
department stores in some of the leading cities of the west.

Their head office in Canada is in the city of Winnipeg. The
Revillon Freres is another important fur company with trad-

ing posts scattered throughout the northern part of Canada.

The trading post sells such supplies as flour, bacon, cloth,

traps, guns and ammunition, and in exchange purchases

furs from the trappers.

Marketing. After the furs have been collected at the

posts they are brought to one of a number of cities where

large fur auctions are held. As a result of the monopoly
held by the Hudson’s Bay Company, London, England,

became the leading fur market of the world. After the Great

War more of the fur trade was brought to this continent and
New York, St. Louis and Montreal now have fur auctions

which attract buyers from all parts of the world. Other

Canadian cities in which fur auctions are held are Winnipeg,

Edmonton, and Vancouver.

The Canadian Fur Auction Sales Company, Limited,

was incorporated in 1920 to conduct fur sales in Montreal.

They receive furs from dealers, traders, and trappers and

sell them on a commission basis. The furs are graded and
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put up in lots for sale by auction on certain scheduled dates.

The volume of Canadian raw furs regularly offered in these

sales is such as to attract buyers from France, Germany,

Italy, Poland, and Japan, as well as from Canada, the United

States, and England.

Fur Industries. As the furs sold at auction are in the

raw state, the purchaser must have them prepared for manu-

facture. The purchasers are either manufacturing firms or

dealers who resell to manufacturers. Fur industries have

now become well established in Canada and the United

States. The raw furs are first subjected to a process of dress-

ing in which they are thoroughly cleaned and further treated

to improve their appearance and wearing qualities. After

this the furs may be dyed. They are then ready to be

manufactured into garments.

External Trade. Canada’s export trade consists almost

entirely of undressed furs and most of the furs imported are

in the same state. Canadian furs are exported chiefly to

the United Kingdom and the United States. In these coun-

tries London and New York are the principal markets. Most
of the imports come from the United States. The value of

the exports exceeds the imports by a considerable amount.

Conservation. Higher prices and growing demands for

furs have led to the wholesale destruction of important fur-

bearing animals. In addition, the northward spread of

industry and settlement and, unfortunately, forest fires have

reduced the wild ranges. In order to preserve the fur industry

in regions naturally suitable for it, certain methods of con-

servation have been adopted by all countries. In Canada
every effort is being made to preserve our wild fur-bearing

species as a permanent source of national income.

Methods. (1) A species may be fully protected if in

danger of extermination. In some of the provinces laws
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have been passed to prohibit the killing of certain animals,

especially beaver and otter, for a fixed period of a few years.

It is also made illegal to kill animals during certain seasons

called close seasons. The close season varies for each

particular kind of animal. The regulations also differ in the

different provinces. (2) Both trappers and trader are

required to hold licenses. This aids in the enforcement so the

laws enacted to regulate the capture of the animals. (3)

The Dominion and provincial governments have set aside

reserves and parks in which trapping and hunting are for-

bidden. The protection of forests against fire also serves to

protect the wild life which the forests harbour.

Fig. 113.

What does this graph show about the growth of the fur farming industry in Canada?
In what period was it the most rapid?

Fur farming becomes of increasing importance each

year as the supplies from trapping in the north continually
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decrease. At present the pelts of ranch-bred animals amount

to about thirty per cent, of the total value of the annual raw

fur output. Fur farming began with the rearing of foxes in

captivity and this has continued to be the most important

phase of the industry. Because of the beauty of the fur of

the silver fox particular attention has been given to this

breed. Fur farming has been extended to the raising of

animals other than foxes. The mink, in particular, is easily

domesticated and mink farming in Canada may well be

regarded as permanently established. Numerous areas of

marsh lands are utilized as farms for muskrat and frequently

for beaver as well. Other domesticated fur bearers include the

raccoon, marten, fisher, and some animals, such as the fitch,

which are not native to Canada.

Questions

1. What natural conditions in Canada are favourable to fur production?

2. What is the function of (i) the trading post, (ii) fur auctions?

3. (a) What Canadian cities are of particular importance in the sale of

raw furs? (b) Discuss Canada’s export and import trade in furs.

4. What methods of conservation are practised in Canada?

5. From the latest edition of The Canada Year Book ascertain (i) the
order in which the provinces rank in fur production, (ii) the order
by value of the principal kinds of pelts produced in Canada.

6. If possible visit a fur farm and describe the conditions which you
find there.
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CANADA’S MANUFACTURING INDUSTRIES

The industrial development of Canada was a matter of

small beginnings and gradual growth in the face of difficulty.

It must be taken into consideration that Canada is still a

young country with a small population and consequently a

comparatively small home market. The difficulty is further

increased by the fact that the population is scattered over

a large extent of territory.

The growth of large-scale production in manufactures

during the past sixty years is evident in Canada, although this

tendency has been less marked here than in more highly de-

veloped industrial communities with larger populations. At

i
the present time more people in Canada are engaged in

manufacturing than in any other industry excepting agri-

culture, while the net returns from manufacturing industries

are estimated to exceed the net returns from agriculture. In

1938 the manufacturing industries engaged 642,016 employees

and paid a total of over $700,000,000 in salaries and wages.

The expansion of agriculture and other basic industries

i

has had the double effect of enlarging the domestic market for

manufactured goods and of increasing the variety and volume

;

of natural products available for the secondary processes of

;

factory and mill. The Dominion’s vast resources of agri-

cultural lands, forests, and mines offer an abundance of raw

materials for manufacturing enterprises. There are, however,

very important groups of industries which depend upon
imported raw materials. Iron and steel products, rubber pro-

ducts, and textiles are extensively manufactured in Canada
from imported materials.

Sources of Capital. An immense amount of new capital

has been required to finance the rapid growth of Canada’s

477
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manufacturing industries. While much of this capital has

been supplied by Canadian investors, huge funds have been

attracted particularly from British and American sources.

Parent manufacturing concerns in the United States have

been especially active in establishing branch plants and sub-

sidiary companies in the Dominion, in order to cultivate the

Canadian market at closer range and to enjoy the benefits

of the preferential duty granted on Canadian made goods in

various units of the British Empire and in a number of foreign

countries.

Provincial Production. Ontario and Quebec are the

most important manufacturing provinces of Canada. The
proximity of Ontario to the coal fields of the eastern United

States, the water power resources of the two provinces, their

comparatively large populations, and their excellent trans-

portation facilities have all contributed to the above result.

The gross value of Ontario’s manufactures normally amounts

to about half that of the entire Dominion,, while Quebec

contributes approximately thirty per cent, of the total.

British Columbia ranks third and Manitoba fourth as

manufacturing provinces. There are also important contri-

butions from Alberta, Saskatchewan, Nova Scotia, and

New Brunswick. Montreal and Toronto are the two

outstanding industrial cities in Canada, followed by Hamilton,

Vancouver, Winnipeg and Windsor.

Ontario. Southern Ontario has many manufacturing

centres in the peninsula of south-western Ontario, in the

territory along Lake Ontario, and near the St. Lawrence

and Ottawa rivers. In Northern Ontario are a number of

important manufacturing centres which utilize the resources

of the mines and forests.

The manufacture of motor vehicles in Canada is

heavily concentrated in Ontario, especially at Windsor,
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Oshawa and Chatham. In connection with this industry

the manufacture of rubber goods, principally vehicle

tires, has become important and is carried on chiefly in

Ontario.

Ontario also leads in the manufacturing industries which

use agricultural products. The output of Ontario flour and

grist mills amounts to more than half that of the entire

Dominion. Important flour mills are located at Peter-

borough, Toronto, Port Colborne, Goderich, Fort William,

Kenora, and Keewatin and fair sized mills at many points.

The industry of making bread and other bakery products is

highly important and requires a great many establishments

to supply local demand. During recent years, the most

modern bakeries have installed machinery which operates

automatically.

Meat packing, which is limited to a comparatively few

establishments, is carried on chiefly in Toronto and several

other important industrial centres of Southern Ontario. The
situation is very different as regards dairy factories, which

are located only a few miles apart throughout the dairying

districts. In the production of butter, cheese, condensed

milk and other dairy manufactures Ontario is the leading

province.

Ontario is well supplied with water power which is

transformed into electric power and widely distributed to

cities, towns, villages, and rural districts. The chief develop-

ments supplying Southern Ontario are situated on the Niagara

and Ottawa rivers and additional supplies of power are

purchased from the province of Quebec. Many sites on

the smaller streams of Southern Ontario add to the supply.

In Northern Ontario large power developments have

been made to serve the pulp and paper industry and the

mining industry. Developments on the Nipigon river serve

the cities of Fort William and Port Arthur. Others supply
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the cities of Sault Ste. Marie and Sudbury, and other

northern places. A recent important development is that

at the Canyon on the Abitibi River.

In Ontario, as elsewhere in Canada, the greater part of

the power is generated in central electric stations. This

power is sold for domestic, municipal and commercial

lighting and power purposes. In some cases pulp and paper

mills have installed power plants and they also purchase

considerable amounts from central electric stations. A
relatively small amount of hydro-electric power is generated

in connection with other industries.

The manufacture of pulp and paper is one of the principal

industries in the province. The plants are located in the

districts served by hydro-electric power. The output from

the sawmills is much less in value than that from the pulp

I
and paper mills. There are a great many sawmills in the

!

province but most of the large mills are located along the

! Ottawa River and near Lake Nipissing, Georgian Bay and

North Channel. Planing mills, sash and door factories

and furniture factories are numerous and utilize large quan-

tities of lumber.

The development of cheap electric power has done much
to popularize the use of electrical equipment and the future

demand for such apparatus will no doubt continue to increase.

!

Electrical equipment includes stoves, radio apparatus,

!

generators, motors, batteries, telephone and telegraph equip-

ment, copper wires and cables, meters, vacuum cleaners,

electric lamps and all kinds of electrical fixtures. The
manufacture of electrical equipment makes extensive use

s

of non-ferrous metals.

The smelting and refining of non-ferrous metals is

|

naturally an important industry in Ontario and several large

plants are in operation. Copper is refined at Copper Cliff

and nickel at Port Colborne. At the Royal Canadian Mint
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in Ottawa a large amount of gold is refined for monetary

and industrial purposes or for export as refined bars. To
an increasing extent electricity is used for the recovery of

certain metals from their ores and for refining operations.

An abundance of electric power has likewise encouraged

the establishment of chemical industries and a number of

important electro-chemical plants are located in Ontario,

particularly in the proximity of Niagara Falls. As an

example, cyanamid is manufactured on a large scale at

Niagara Falls for use as fertilizer. In this works coke and

lime are smelted in electric furnaces to make calcium carbide

which is then united with nitrogen extracted from the air

to make the cyanamid. The output is mostly exported to

the United States.

Iron and steel industries, which depend upon imported

raw materials, are of very great importance. In addition

to the large iron and steel plants at Hamilton and Sault Ste.

Marie, there are a large number of foundries and forges in the

various cities and towns in the province and a much smaller

number of rolling mills. At foundries, castings are made from

molten metals, and, in addition, alloy steels and non-ferrous

alloys are made in melting furnaces and cast into ingots or

bars. Forges are plants where car axles, shafts and similar

products are made by hammering or pressing metal ingots or

bars when hot. In rolling mills the hot metal is squeezed

between prepared rolls and thus made into rails, sheets,

structural shapes, etc. Some of the principal iron and steel

products are automobiles, railway rolling stock, agricultural

implements, machinery for factories, and stoves.

Most of the agricultural implements manufactured in

the Dominion are made in Ontario. A large part of the out-

put is marketed in the western provinces. Large plants are

located at Toronto, Hamilton, Brantford, and elsewhere.

Other kinds of machinery are manufactured to quite an extent.
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Textile industries are well established and operate at

a large number of centres. The principal departments of the

industry include factory-made clothing, hosiery and knitted

goods, cotton and woollen cloth and yarn, silk and artificial

silk.

Ontario has likewise a great many other important in-

dustries. It is the leading province in the industries con-

nected with printing and publishing, printing and book-

binding, leather tanneries, furniture and upholstering,

petroleum products, fruit and vegetable canning, and a

number of other lines.

Quebec. Quebec has special advantages for manufac-

turing in its supply of raw materials, abundance of cheap

power, and plentiful supply of labour. Water power develop-

ments on the St. Maurice River, in localities near Montreal

and Hull, and in the Eastern Townships are of great impor-

tance to the thriving manufacturing industries in these

portions of the province. On the Saguenay River three

large plants have been constructed, the largest of which has

a power-house installation of 1,200,000 horse-power. These

plants supply power for pulp and paper and aluminium

industries. The Saguenay valley promises to become the

scene of industrial growth similar to that which has taken

place in the Niagara Peninsula since the power development

there. The proximity of the Gulf of St. Lawrence to the

Saguenay region offers great advantages for importing raw

materials and exporting manufactured products by water.

Quebec surpasses all other provinces in a number of

industries. Vast forest areas and an abundance of power
have made it the leading province in the production of

pulp and paper. A very large number of sawmills, likewise,

derive their raw material from the forests but the pulp and

paper produced in Quebec are of much greater value than the

products from the sawmills.
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The tobacco manufacturing industries of Canada are

centred largely in the province of Quebec, although the bulk

of the crop is grown in Ontario. Other important industries

in which Quebec is at present the leading province are the

manufacture of cotton yarn and cloth, factory clothing,

silk and artificial silk (combined), leather boots and shoes,

and railway rolling stock. Aluminium is extracted from

imported bauxite at Arvida and Shawinigan Falls. The
smelting and refining of non-ferrous metals mined in the

province are likewise important. In ship and boat building

Quebec is the leading province and is followed by Nova
Scotia, Ontario, and British Columbia.

Quebec has, likewise, a great many industries similar to

those carried on in Ontario and some of the other provinces.

These include slaughtering and meat packing, butter and

cheese making, brewing, flour and grist milling, sugar refining,

petroleum refining, and many other industries. A number
of the leading industries are carried on chiefly in Montreal.

British Columbia. Because of its great forests of valu-

able softwoods, British Columbia leads the provinces in the

sawmilling industry. Large mills are located at points close

to the dense forests along the coast and in the southern

interior of the province. Several pulp and paper mills are

likewise in operation and have a considerable output.

The canning and curing of fish is a second industry in

which British Columbia surpasses the other provinces. The
establishments along the Pacific coast are less numerous than

along the Atlantic, but the output is greater.

The generation of hydro-electric power is progressing

in a way which augurs well for the industrial growth of the

province. There are large developments near Vancouver,

and elsewhere near the Pacific coast. In the southern interior

part of the province there are some important power installa-

tions on the Kootenay River. Some projects of exceptional
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interest are under consideration. Preliminary work has been

started for developing power on the Bridge River, a tributary

stream which flows east and joins the Fraser River near

Lillooet. When finally completed, this development will

greatly exceed any which have already been made in the

province and will be comparable to the largest installations

in Quebec and Ontario.

Non-ferrous metal smelting and refining, and the manu-
facture of chemical fertilizer are carried on at Trail. Other

important industries are slaughtering and meat packing,

sugar refining, petroleum refining, printing and publishing,

etc. There is a large concentration of industries in Greater

Vancouver and Victoria.

The Prairie Provinces. Flour milling is naturally an

outstanding industry in these provinces. Some of the

principal flour milling centres are Winnipeg, St. Boniface,

Portage la Prairie, Moose Jaw, Saskatoon, Medicine Hat,

and Calgary. Slaughtering and meat packing is likewise an

important industry, particularly in Manitoba and Alberta.

The principal centres are Winnipeg, St. Boniface, Calgary,

and Edmonton. In all three provinces the manufacture of

butter and cheese is well established.

Railway rolling stock is manufactured in Manitoba and

in addition, the making of parts and repairs there and in

Alberta give employment to a large number of people. A
great deal of hydro-electric power is generated from the

Winnipeg River. There are also developments on the Bow
River in Alberta and on the Churchill River in Saskatchewan.

The Churchill development supplies power to Flin Flon

where a mine, copper smelter and an electrolytic zinc plant are

operated. Petroleum refining is of considerable importance

in Alberta and Saskatchewan. Alberta’s large supplies of

coal and natural gas should encourage industrial activities.
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The Maritime Provinces. In New Brunswick the

pulp and paper industry is very important, particularly in

the northern part of the province. Sawmills are more widely

distributed but the majority of them are not large. These

industries are likewise carried on in Nova Scotia but on a

somewhat smaller scale. The smelting of iron ore and the

manufacture of iron and steel products is a leading industry

in Nova Scotia. The extensive fisheries of the Maritime

Provinces give rise to a large fish-curing and preserving

industry. Well equipped sugar refineries are located at

Saint John and Dartmouth. Textile industries are of

considerable importance, particularly the manufacture of

cotton goods in New Brunswick. In all three provinces butter

and cheese are manufactured. The largest development of

hydro-electric power is at Grand Falls on the Saint John

River. There are quite a number of smaller installations in

the Maritime Provinces.

Home Consumption. To a great extent Canadian manu-

factures are used at home for food, clothing, etc. An im-

portant domestic market for certain products is provided by

the construction industry. The various branches of this

industry include the construction of buildings, ships, roads,

railroads, telegraph and telephone systems. For these

operations such materials as lumber, steel, cement, paint,

glass, and hardware are required. Hence all of these industries

are prosperous when the construction industry is active.

External Trade. In the early years of Canada’s develop-

ment the imports were made up chiefly of manufactured

products and the exports of raw and semi-manufactured pro-

ducts. Since the beginning of the twentieth century this

situation has been changed. Canada now imports a consider-

able amount of raw materials for manufacture, while more

than half her total exports is made up of manufactured and

partly manufactured goods.
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Questions

1. What reasons can you give for the location of (a) large flour mills,

(b) meat packing plants at the various points mentioned?

2. Collect the information given throughout the text on the following

Canadian industries: (a) hydro-electric power, (b) manufacture of

textiles, (c) iron and steel industries, (d) smelting and manufacture
of non-ferrous metals, (e) manufacture of rubber goods, (f) sugar
refining, (g) petroleum refining.

3. (a) Name six Canadian manufacturing industries which depend
entirely or very largely upon imported raw materials, (b) State
the source of the raw material in each case.

4. From The Canada Year Book select the leading kinds of manufactured
goods (a) exported from Canada, (b) imported into Canada.

5. Name any industries in your own or neighbouring cities which are
financed by foreign capital.
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CANADA’S TRANSPORTATION FACILITIES

No single factor is of greater importance in the develop-

ment and prosperity of a country than transportation.

Canada is especially dependent upon transportation and is

at the same time extremely well provided for in this respect.

The Great Lakes System, which penetrates to the heart of

the continent, forms the most important commercial inland

waterway in the world. The Dominion stands high among
the countries of the world in railway mileage per capita.
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Land Transportation

Railways. The great breadth of Canada from east to

west makes extensive railway mileage a necessity. The
population is thinly scattered along the southern borders

of the Dominion. The populous southern parts of Ontario

and Quebec are separated from the Maritime Provinces by the

Appalachian Highland, and from the Prairie Provinces by

the Canadian Shield. British Columbia is walled off from

488
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the rest of Canada by the Rocky Mountains. These produc-

tive areas are connected by two great transcontinental

railways, which link our Atlantic and Pacific seaboards.

The Canadian Pacific Railway was the pioneer line in

opening up the Canadian West. The transcontinental line

starts in Saint John, N.B., and follows a southerly route across

Canada to Vancouver. It crosses the state of Maine, and

passes through Sherbrooke, Montreal, Ottawa, North Bay,

Sudbury, Fort William, Winnipeg, Brandon, Regina, Moose

Jaw, Medicine Hat, and Calgary, and crosses the Rocky
Mountains through the Kicking Horse Pass. An important

line from Toronto joins the transcontinental line near

Sudbury. There is direct and rapid train service between

Toronto and Vancouver. Toronto is also connected by
direct line with Montreal and with Windsor, Ontario. In the

Maritime Provinces the C.P.R. maintains boat service

between Saint John and Digby, with train connections by
the Dominion Atlantic Railway to Halifax. Similarly, there

is steamer service from Vancouver to Victoria and Seattle,

with train connections by the Esquimau and Nanaimo Rail-

way from Victoria to Courtenay, on Vancouver Island.

Numerous branch lines serve the areas adjacent to the main

lines, such as the Quebec Central connecting Newport, Sher-

brooke and Quebec, and the Kettle Valley Railway in British

Columbia, connecting the main line with the Crow’s Nest.

The C.P.R. has also large railway interests in the northern

United States.

Canadian National Railways. This system includes a

number of railways which were built by private interests, but

which are now owned and operated by the Dominion
Government. The transcontinental line spans Canada from

Halifax and Sydney to Vancouver and Prince Rupert.

Various routes may be followed in crossing the Dominion
by the Canadian National Railways. Moncton, Winnipeg,
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Saskatoon, Edmonton, and Jasper are points of convergence

for the different lines. The shortest route from Moncton to

Winnipeg passes through central New Brunswick, crosses the

St. Lawrence River by the Quebec Bridge and is continued

by a line through Cochrane. An extensively used route

starts in Halifax, Sydney and Saint John and passes through

eastern New Brunswick and southern Quebec to Montreal.

{Courtesy Canadian Pacific Railway.)

Fig. 117. A Modern Canadian High-Powered Locomotive of
the Oil-Burning Type

In actual tests this locomotive hauled a total load of 8,153 tons on an 0.4 per cent,
maximum grade. Locomotives are manufactured at Montreal and Kingston.

Thence it is continued through Ottawa, North Bay, Capreol,

and north of Lake Nipigon to Winnipeg and Vancouver.

Passengers can follow this route from Montreal to Vancouver

without changing trains. A line from Toronto passes

through Parry Sound and Sudbury Junction and joins the

transcontinental line at Capreol. Toronto, like Montreal,

is a starting point for through trains to Vancouver. The
main line from Winnipeg to Edmonton passes through

Melville and Saskatoon, but there are also lines through

Regina and North Battleford. From Jasper the main line
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continues through the Yellowhead Pass to Vancouver and

another line goes through the same pass to Prince Rupert.

Many other branch lines supplement the transcontinental

routes. The railway in Prince Edward Island is part of the

Canadian National System and is linked by car ferry with the

mainland lines in New Brunswick. An international line

extends from Portland, Maine, to Chicago. It crosses the

St. Lawrence by the Victoria Jubilee Bridge and passes

through Montreal, Toronto, Hamilton, Brantford, London

and Sarnia and by tunnel under the St. Clair River to Port

Huron. The Hudson Bay Railway, operated by the C.N.R.,

runs through The Pas, to Churchill, on Hudson Bay.

Between them, the Canadian Pacific and Canadian

National Railways serve all the leading seaports and cities

of Canada, and also large areas of its agricultural, forest and

mineral lands. The railway service is supplemented by
steamship service on both the Atlantic and Pacific Oceans

and on the Great Lakes. In addition, both railways operate

their own hotels and telegraph and express service. They
jointly control the Northern Alberta Railways Company
serving the Peace River country.

Besides the two great railway systems a number of local

lines have been constructed, principally for the purpose of

opening up and developing new districts. The Timiskaming

and Northern Ontario Railway runs from North Bay through

Cochrane to Moosonee at tidal water. It is operated by the

Ontario Government and serves the Great Clay Belt and
various mining regions.

Across Canada from coast to coast there are frequent

points of contact, with the railways of the United States.

There is consequently a close connection between the two
countries in the matter of transportation. Some of our

Canadian lines extend into the United States and some Ameri-
can railways enter Canada. The New York Central Railroad
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Company operates passenger, express, and freight service from

Detroit through Windsor and St. Thomas to the Niagara

frontier. The Toronto
,
Hamilton and Buffalo line is partly

controlled by the New York Central System. The Pere

Marquette ,

l another American railway, operates lines which

connect Sarnia with Erieau, and Windsor with St. Thomas.

East of St. Thomas it has running rights over the New York
Central tracks to the Niagara frontier. Its business is

almost entirely freight. The Wabash operates a freight ser-

vice over the Canadian National tracks from Windsor

to the Niagara frontier via St. Thomas.

American railways in Canada are granted bonding

privileges. When goods, shipped from one point in the

United States to another, must pass through Canada, they

are sent in sealed cars in bond, duty free. Most of the freight

carried by American lines across Southern Ontario is American

freight in bond. Likewise goods between two Canadian

points may be sent through the United States in bond.

Electric railways still function in a considerable number
of Canadian cities, although bus service is becoming increas-

ingly common. Some well-populated rural areas are also

served with electric railway lines. In the Toronto, Niagara

and Lake Erie districts of Ontario considerable freight and

passenger traffic is carried by electric railways. In Quebec

suburban service emanates from Montreal. The British

Columbia Electric Railway, the longest of its kind in Canada,

provides Greater Vancouver and Victoria with street car

service. In addition to its passenger service it provides

freight service through the lower section of the Fraser River

valley.

Highways and Motor Traffic. While transportation in

Canada is conducted chiefly by means of rail and water,

xThere is now (April, 1946) a petition before the Interstate Com-
merce Commission at Washington, D.C., to change the name to the

Chesapeake and Ohio Railway Company.
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the motor-truck and auto-bus have in recent years become

important factors in short distance transportation in the more

thickly populated districts. The number of motor vehicles in

Canada has increased at a rapid rate, making road construc-

tion and improvement necessary. The highway question,

like all other Canadian transportation problems, is difficult of

solution, because the Dominion’s small population is thinly

scattered over a wide area. In spite of this handicap Canada
has already a large mileage of good roads, and further con-

struction is under way. The heaviest traffic anywhere in

Canada passes over the hard surfaced roads of Southern

Ontario and Southern Quebec.

I

Inland Water Transportatiqn

The Great Lakes. The St. Lawrence River and the

Great Lakes together form a continuous waterway over 2,000

miles long. Only part of the Great Lakes belongs to Canada,

for the international boundary passes through the waters of

Lakes Superior, Huron, Erie and Ontario. The whole of

Lake Michigan is within United States territory. This water-

way affords an outlet to a large territory and provides an
I important and economical means of shipping grain and other

bulky freight. In the volume of commerce carried the Great

Lakes-St. Lawrence System is without a rival among the

inland waterways of the world.

The Canadian Government has taken a very active

part in improving conditions for navigation. The lakes

are connected by rivers and where rapids and waterfalls occur,

canals have been constructed. The rivers and canals are

very important links in this system, for their dimensions

determine the size of the steamers used on the Great Lakes.

At Sault Ste. Marie, on the St. Mary River, canals have
been built on both the American and Canadian sides to over-

come a fall about twenty feet. Lake St. Clair, which lies
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between the St. Clair and

Detroit rivers is very shallow,

but is deepened for naviga-

tion purposes by means of

dredging.

The Welland Ship Can-

al overcomes the great dif-

ference in level between

Lake Erie and Lake Ontario.

This canal, formally opened

in 1932, connects Port Col-

borne, on Lake Erie, with

Port Weller, on Lake On-

tario. It enables the largest

vessels used on the Upper

Lakes to pass through to

Lake Ontario.

The St. Lawrence Can-

als overcome the rapids

along the St. Lawrence River above Montreal. The large lake

vessels are unable to pass through these canals and tranship-

ment is necessary at Kingston or Prescott to smaller vessels,

which complete the trip to Montreal. In time, probably, the

St. Lawrence Canals will be enlarged to enable all lake

steamers to complete the course from Fort William and Port

Arthur to Montreal.

Classes of freight. Bulk and package freight are the two

classes of freight carried by rail and steamer. Bulk freight

includes grain, iron ore, coal, oil and gasoline, stone, sand,

gravel, and forest products, which are outstanding com-

modities carried on the lakes. Vessels of special construction

and large cargo capacity are required for the transportation

of bulk freight, and in loading and unloading the most modern

machinery is used and the greatest possible economy of time

effected.
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Wheat is the most important commodity which passes

through the Canadian ports. The United States crop is

harvested earlier than the Canadian, and a large volume of

American grain moves out by the Great Lakes-St. Lawrence

waterway and through the port of Montreal before the Can-

adian crop is ready. The movement of the Canadian crop

comes later in the season, and keeps the grain vessels of both

countries busy until the close of navigation. While grain is

carried down the lakes by both Canadian and American

ships, most of the other traffic is carried by American

vessels.

Package freight comprises a variety of manufactured

articles and natural products which are packed in boxes,

crates, or other containers, or in bundles suitably held to-

gether. This class of freight is carried by package freighters

and by ordinary passenger steamers. A great variety of pack-

age freight is shipped up the lakes from the Georgian Bay
ports, Sarnia and Windsor, and flour comes down the lakes

in large quantities.

Other Inland Waterways. In comparison with the

Great Lakes-St. Lawrence System, the other inland waterways

of Canada are of minor commercial importance. The
Rideau Canal with its connecting stretches of lake and river

provides a water route between Kingston and Ottawa. The
Trent Canal is a nearly completed route between Trenton,

on the Bay of Quinte, and Port Severn, on Georgian Bay, via

the Kawartha Lakes, Lake Simcoe, and connecting rivers.

These canals permit the passage of small vessels only.

On the Ottawa River and on the waterways of Quebec,

New Brunswick and the western provinces, a relatively small

amount of traffic is carried. The mighty Mackenzie and
Yukon River systems of the far north-west are navigable, and
on them is carried most of the traffic of that sparsely settled

region.
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Ocean Services and Ports

Canada is a great trading nation and has oversea con-

nections with practically all parts of the world that are of

any commercial importance. The best known Canadian

ocean lines are the Canadian Pacific Steamships, Limited,

and the Canadian National Steamships, Limited, which are

under the management of the respective railroads. The
Dominion is also served by a number of British and foreign

lines. It is, however, a gratifying fact that British and

Canadian shipping predominate in Canadian waters.

The bulk of Canada’s trade with Europe, the West
Indies and South America is handled from the St. Lawrence

and Atlantic ports, while most of our trade with the Orient,

Australia and New Zealand is carried on from the Pacific. The
Panama Canal route, however, makes possible the shipment

of goods by water from British Columbia to Europe, and

from the eastern ports to Australia. The Hudson Bay route

affords, during its season of navigation, a convenient outlet

for the products of the prairies.

Important coastwise service is maintained on both the

eastern and western coasts of Canada. Regular steamship

service connects our St. Lawrence and Atlantic ports with one

another, with Newfoundland and with the Atlantic ports of

the United States. On the Pacific there is service to the

Pacific ports of the United States and Alaska.

St. Lawrence Ports. Montreal, at the head of ocean

navigation on the St. Lawrence River, is one of the world’s

greatest seaports. It has the largest grain shipments of any

port in the world. Not only Canadian grain but also large

quantities of grain from the United States pass through the

port of Montreal. Quebec, which is 160 miles closer than

Montreal to the Atlantic Ocean, has an excellent harbour and

is an important port.

Atlantic Ports. Halifax and Saint John are Canada’s
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two great Atlantic winter ports. As they are never obstructed

by ice, they handle a large volume of oversea trade when
Montreal and Quebec are icebound. These Maritime ports

lie considerably closer to Europe than do the Atlantic ports

of the United States. They are also favourably situated for

trade with the West Indies and South America.

Pacific Ports. Canada’s chief Pacific ports, Vancouver

and Victoria are situated on excellent natural harbours which

are open throughout the year. They have a favourable

location for trade with the Pacific ports of North and South

America. They are also the closest Canadian ports to our

|

sister dominions, Australia and New Zealand. They face

toward the Orient, where there are large potential markets for

1 Canadian goods. The Panama Canal has shortened the

water route to Europe by about six thousand miles. Con-

sequently, oversea trade with that continent and inter-

coastal trade with the ports of Eastern Canada have greatly

increased in recent years. Vancouver now ranks first among
Canadian seaports in total shipping. Its continued develop-

ment is assured, for that part of the Dominion west of

Winnipeg lies closer to the Pacific than to the Atlantic.

Questions

1. Trace the routes of the C.P.R. and C.N.R. transcontinental lines

across Canada.
2. Name and trace the routes of (i) the branch lines, (ii) the American

railways in your own province. (Give special attention to your
own county.)

3. Explain what is meant by bonding privileges.

4. Draw a map of the Great Lakes and St. Lawrence River. Mark on it

(i) the chief tributary rivers and lakes, (ii) the canals, (iii) the
most important Canadian ports in the grain movement. (See
Chapter XIII, “The Grain Business.”)

5. What are the chief commodities carried on the Great Lakes?
6. (a) Name the principal St. Lawrence, Atlantic, and Pacific ports.

(b) What railways serve each of these ports and which are termini
of transcontinental railways?

7. What railway lines connect the C.P.R. and C.N.R. terminals with
Portland (Ore.), San Francisco, New Orleans, and New York?

8. Review Question 10, page 78, and text, pages 70-2, dealing with
Canadian air transportation.



CHAPTER XLIV

CANADA’S TRADE RELATIONS

Surplus Production. Surplus production applies to those

materials which we produce in larger quantities than are

required for our own use. Each nation produces the com-
modities for which its natural resources, climate and popula-

tion are best adapted, and exchanges its surplus for the pro-

ducts of other regions. This interchange of commodities

between nations constitutes commerce.

Business tact and judicious advertising are essential in

the marketing of our surplus products. The articles exported

must be of good quality and must suit the requirements of

the importer. It is also essential that they be packed as he

desires, delivered promptly and contract dates maintained.

Prominent and attractive exhibits of our products at various

fairs, such as the British Industries Fair in England and

Fairs in the United States and other countries, are effective

means of advertising Canadian products abroad. All this is

often supplemented by the distribution of printed informative

matter.

The Department of Trade and Commerce is in charge

of this work. This Department also maintains the Commer-
cial Intelligence Service which is designed to further the

interests of Canadian trade in other parts of the Empire and

in foreign countries. To this end, officials, called trade com-

missioners, are stationed throughout the world at outstanding

economic points, such as London, Hamburg, New York,

Buenos Aires, Kobe, Shanghai, Singapore, Calcutta, Cape

Town, Melbourne, etc. The trade commissioners make
periodical reports upon trade and financial conditions, varia-

tions in markets, and the current demand or opportunities

for Canadian products. They also secure and forward to the

headquarters of the Department in Ottawa specific inquiries

498
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for Canadian goods, and in general exert their best efforts

for the development and expansion of Canadian trade in

British and foreign markets. By arrangement with the

British Foreign Office, Canadian manufacturers, exporters

and others interested in trade matters may secure information

and advice from British consuls in all countries in which

Canada is not represented by her own Commercial Intelligence

Service.

Commercial Treaties. Toward the end of the nineteenth

century it was felt that closer commercial union between

Canada and the United Kingdom was desirable. A number
of tariff concessions and revisions culminated in the Customs

Tariff Act of 1907, which, with many modifications, is still in

operation. This Act established three scales of duties,

(1) British preferential, which is the lowest, (2) intermediate,

and (3) general. The Act, as it now stands, allows the

Government at any time to extend the provisions of the

British preferential tariff, or lower rates, to any British

country, and of the intermediate tariff, in whole or in part,

to any British or foreign country. The principle of direct

shipment into a sea, lake, or river port of Canada governs

the application of any of the reduced rates under the Canadian

tariff. British preferential rates, and the 10 per cent,

discount therefrom, created to encourage direct shipment,

are granted to goods, otherwise qualifying, when shipped

direct from the country entitled to such preference or even

when transhipped at a port in a British possession. Inter-

mediate tariff rates are applicable to goods, otherwise

qualifying, when imported from a country to which the

intermediate tariff has been extended, when the goods are

imported either direct from such country or from a British

country.

At the Imperial Economic Conference held at Ottawa in

1932 bilateral trade agreements were signed by various
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Empire countries increasing existing preferences either by

setting lower tariffs against Empire products or by increasing

the rates applicable to foreign goods. To-day the principle

of the British preferential tariff is applicable to nearly all

parts of the Empire, and the intermediate tariff (or lower

rates on some goods) to many countries in Europe, and to a

few countries'1 elsewhere. The general tariff applies to coun-

tries with which no trade agreements have been made.

Canada’s External Trade. Although the Dominion of

Canada is but a young country, her trade has so expanded

that her products now go to more than one hundred different

countries. However, about four-fifths of Canada’s total

trade is with the United States and the United Kingdom.

In 1936 the United States took about forty per cent, of

our exports and supplied fifty-eight per cent, of our imports,

while the United Kingdom took forty per cent, of our exports

and supplied twenty per cent, of our imports. The
remainder of our export and import trade is widely scattered.

In 1936 Canada ranked fourth in the value of export trade,

exceeded by only the United States, the United Kingdom,

and Germany.

The prominence of external trade in the commercial

life of present-day Canada is largely the result of recent

developments. Before 1900 Canadians carried on a moderate

trade in lumber, fish, animal products, etc., but up to that

time there was little to suggest the large growth of trade that

has since taken place. The opening of the prairies to grain-

growing and the rise of the pulp and paper industry have been

the two principal factors in the recent development

of Canada’s external trade. Many other commodities

have contributed to the rising volume of Canadian sales

abroad, but it is nevertheless the outstanding fact that the

major share of the total increase in the Dominion’s exports
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Fig. 120 . Canada’s Principal Exports
What were Canada’s two leading exports in: (i) 1900; (ii) 1933-37?

since 1900 is accounted for by the raw and manufactured

products of the agricultural and forest industries. To-day
the Dominion leads the world in exports of wheat, printing

paper, nickel and asbestos, and ranks high in the world’s

exports of many other staple products. Taken together,
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wheat, flour, and forest products comprise about fifty per

cent, by value of Canada’s total export trade.

Not only as a seller, but also as a buyer, Canada has

become a great trading country. Despite the steady growth

of nearly every kind of industry within the Dominion, there

are still many classes of goods for which Canadians must look

largely to other countries. In certain kinds of farm and

plantation products, in iron and non-metallic minerals and

their products, Canada must buy heavily abroad.

Canada, with her immense mineral resources, her

abundant water power, her vast forests, her fertile plains,

her unique lake and river system, her invigorating climate,

her people whose energy and daring enterprise are a by-word

among the nations, is destined to play a conspicuous role in

the world service which is rendered by international trade.

By the intensive development of her external trade, she will

not only benefit herself, but also further the progress of man-
kind, for the nation which trades most contributes most to

the sum total of human happiness, progress and prosperity.

Questions

1. What are six factors which aid in the marketing of Canada’s surplus
production abroad?

2. Discuss the work of the Commercial Intelligence Service.

3. What is the meaning of the term “tariff”?

4. Explain why many United States automobile and other factories have
established branch plants in Canada.

5. Explain why Canada is and must remain a great trading country.

6. What Canadian exports find their chief market in (i) the United
States, (ii) the United Kingdom, (iii) other countries? (See
The Canada Year Book.)

7. What Canadian imports come chiefly from (i) the United States, (ii) the
United Kingdom, (iii) other countries? (See The Canada Year Book.)

8. Explain Canada’s large imports of raw rubber from the United States
and of tea from the United Kingdom.
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PART IV

THE BRITISH EMPIRE
(Excepting Canada)

CHAPTER XLV

BRITISH POSSESSIONS IN EUROPE

The British Isles

The British Isles include the two large islands of Great

Britain and Ireland and many smaller islands, viz., the

Channel Islands, Isle of Wight, Isle of Man, the Hebrides and

others. By the Irish Free State Act of 1922, the greater part

of Ireland became self-governing with Dublin as its capital.

Since that time the Irish Free State, now known as Eire,

has made notable progress in its industries, road building

and other public improvements. The northern part of

Ireland, of which Belfast is the capital, remained as part

of the United Kingdom.

Surface. The mountain system of the Scandinavian

Peninsula reappears in the British Isles. Throughout the

greater part of Scotland, north-western England and Wales,

many hills and low mountains occur. The northern half of

Scotland is so mountainous that even yet there are only a

few roads through the narrow and sparsely peopled valleys.

Ben Nevis, in the Grampian Mountains, is the highest point

in the British Isles. The Pennine Range or Upland occupies

the central part of northern England and the Cambrian Range
occupies the greater part of Wales.

Ireland consists of a central lowland skirted by hills and

low mountains. In the large central plain the stretches of

nearly level country are greater than elsewhere in the British

Isles. Because of the flatness of the land and the extremely
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moist climate, bogs and marsh lands occur in places. But the

bogs and barren mountain lands, the woods and water, when
taken together, comprise only about one-quarter of the total

area of Ireland.

That part of England which lies to the south and east

of the mountain ranges, forms part of the lowland plain of

Europe. Most of this land is suitable for agriculture and good

crops are produced.

Rivers, Lakes and Transportation. In the moun-
tainous regions of the British Isles are many beautiful lakes.

The scenery in these parts attracts large numbers of tourists.

The rivers of the British Isles while numerous are, as a rule,

short, too shallow for river steamers, and not sufficiently

swift to provide hydro-electric

power. There are, however,

a number of power develop-

ments, notably on the River

Shannon, which is the largest

river in the British Isles, and

in Scotland. The Shannon in

Ireland and the Trent in Eng-

land are the only rivers which

are of much real value for

water-borne traffic above their

estuaries. The fact that many
of the rivers in Great Britain

flow either east or west from a

north-to-south divide induced

the building of numerous canals

before the railway era. How-
ever, with the notable excep-

tion of the Manchester Ship

Canal, completed in 1894, the

canals of the British Isles are

(Courtesy of Methuen and Company)

Fig. 122 . The Mean Annual
Rainfall, Prevailing Winds
and Selected Isotherms in the

British Isles

The heavy lines are July isotherms and
the broken lines January isotherms.
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(From C. B. Thurston, Economic Geography of the British Empire. Courtesy
University of London Press)

Fig. 123. Production and Density of Population of the
British Isles

A comparison of the above maps shows that in general the manufacturing and com-
mercial regions are the most densely populated, and the pastoral regions the most thinly
populated, while the agricultural areas have an intermediate position.

now of minor commercial importance. The chief commercial

value of the British rivers lies in the fact that their mouths
often afford splendid harbours for ocean ships.

Railways now provide Great Britain with her chief

means of internal transportation. Four main systems

radiate from London to coastal points. With the develop-

ment of motor transportation and the construction of better

roads, the highways have regained some of the importance as

transportation routes which they lost to the railways during

the nineteenth century.
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Motor Vehicle Manufacture
Identify on Fig. 124 (a) the coal and iron ore deposits mentioned in the text. Identify

on Fig. 124 (b) the shipbuilding districts and the localities where motor vehicles are
manufactured.

Climate. Because of the prevailing south-westerly

winds and the moderating influence of the ocean, the climate

of the British Isles is mild and equable. The rainfall, which

is sufficient in all parts, is most abundant in the westerly

sections. The climate is stimulating at all seasons and

conducive to work. As there is comparatively little snow
transportation is very seldom interrupted.

Industries. Agriculture. A luxuriant growth of grass

in Ireland and in the western and central parts of Great

Britain makes these regions particularly suitable for stock-

raising and dairying. More cattle are shipped to England

from Ireland than from any other country. In the hilly and
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drier regions of the British Isles large flocks of sheep are

raised. The principal field crops are oats, wheat, barley, hay

and potatoes. As in other densely populated countries,

market-gardening and poultry-raising are important

industries.

Mining. The outstanding mineral is coal which is

mined in many areas with the South Wales, Yorkshire-

Nottingham-Derby, and Durham-Northumberland fields

of chief importance. Other non-metallic minerals are

building stones, limestone including chalk for lime and

cement, china clay, brick clay, and salt. Iron ore is the

only important metallic mineral. It is obtained in Yorkshire,

Lincolnshire, the Midlands, Cumberland, and near Barrow

in North Lancashire. Whereas Great Britain is the foremost

coal-exporting nation in the world, she does not mine sufficient

iron ore to satisfy her requirements.

Fishing. The principal

British fisheries are in the

North Sea, although the in-

dustry is also prosecuted in

other neighbouring waters and

in more distant waters, in-

cluding those near Iceland.

The chief fish taken are

herring, cod, and haddock.

In addition to supplying the

large home market, there are

important exports.

Manufacturing. The
population of Great Britain

is preponderantly urban, with

the great majority of the

workers engaged in commerce
and transportation and in

Fig. 125. Chief Manufacturing
Areas of Great Britain

What connection do you notice be-
tween the location of these areas and
of the coal fields in Fig. 124 (a)?
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the manufacturing industries. The textile and iron and

steel industries are of great importance and furnish Britain ’s

leading exports.

The greater humidity which prevails west of the Pennines

has been an important factor in making central and especially

south-eastern Lancashire a great cotton manufacturing area.

Manchester with Salford is the principal centre of this

industry. Oldham and Bolton are noted for their spinning

and Preston, Blackburn, Burnley, Bury, and Rochdale for

their weaving. The cotton industry is also carried on in

Glasgow and other manufacturing centres in western

Scotland.

Adequate supplies of water suitable for scouring the

fine, lustrous wool from sheep raised on the neighbouring

moors had much to do with making Leeds and south-western

Yorkshire the centre of the woollen industry. A number of

cities in this part of Yorkshire are engaged in various phases

of the industry, which is also carried on in various other

places where coal is available. Bradford is noted for its

worsteds, Leicester and Nottingham in the Midlands for their

hosiery, the basin of the Tweed in southern Scotland for its

tweeds, and Belfast as the centre of woollen manufacturing

in Ireland.

The other textile industries are of less importance.

Since artificial silk goods are made by many cotton and

woollen manufacturing plants their manufacture is rather

widely distributed. Derbyshire and near-by sections of

Cheshire and Staffordshire are of chief importance in silk

manufacturing. Dundee and Barnsley are the principal

centres for jute fabrics and Belfast and vicinity for linens.

Coarser linens are made in Dundee and other centres in

eastern Scotland.

The smelting of iron ore is carried on at Middlesbrough

on the Tees estuary and in the neighbouring north-east coastal
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region, in South Wales, on the iron ore fields in the Midlands,

and in North Lancashire and Cumberland. Birmingham

and Sheffield, with their surrounding districts, have specially

important iron and steel manufactures. The two principal

shipbuilding districts are (i) the north-east coast, including

the lower Tyne, lower Wear, lower Tees and neighbouring

coast, and (ii) the Clyde, where shipbuilding yards extend

for miles along the river below Glasgow. There is a much
smaller output from Belfast, Birkenhead and Chester, and

Barrow. The somewhat irregular distribution of railway

rolling stock manufacturing is determined mostly by the

interests of the individual railways. The manufacture of

motor vehicles is carried on chiefly in Birmingham and

vicinity, in Greater London and vicinity, and in south

Lancashire. Swansea, in the coal area of South Wales, is

the centre of the tin plate industry.

Many other lines of manufacturing are carried on. The
distribution of some lines such as the pottery industry has

already been considered. The production of chemicals,

bricks, glass, non-ferrous metals, paper, foodstuffs, beverages,

and tobacco are other important industries, the distribution

of which is beyond the scope of this text.

Ports. London and Liverpool
,

the two outstanding

ports of the British Isles, have already been considered under

“Centres of Commerce.” Hull, Manchester, Southampton,

Glasgow, Harwich, and various other ports are also of great

importance.

Advantages for Commerce. A number of natural

factors have helped to make Great Britain a great commercial

nation. Her island domain has remained secure while the

countries of continental Europe have too often been turned

into battlefields. Her geographical position is central and
well suited for trade with the leading commercial nations.

This advantage is greatly enhanced by the many good har-
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hours on different sides. Great Britain is close to the great

markets of Europe and is favourably located for trade

with North and South America. The Suez and Panama
Canals have opened up an ocean trade route which encircles

the globe.

Of utmost importance to Great Britain are her resources

of coal and iron, which are essential to modern shipping.

That Great Britain has coal to export is an advantage as it

is very important for ships to have cargo both ways and most

of England’s imports are bulky raw material.

Great Britain is fortunate, not only in her position,

climate and resources, but also in her people. As a race the

people of the British Isles are industrious, enterprising, in-

ventive and courageous. Their achievements in the past are

a great benefit to the nation at the present time.

Historical Advantages. England’s early inventions of

machinery and her rise to a great manufacturing nation have

given her a commanding position in commerce. Her trade

with the foremost commercial nations has long been esta-

blished. She has a surplus of capital, excellent transportation

facilities, and an abundance of suitable labour concentrated

in industrial centres.

But the outstanding achievement of Great Britain has

been the building of a mighty Empire which is composed of

many widely separated units. Not only Great Britain, but

every part of the Empire is stronger and more prosperous

because of the opportunities for trade and various indirect

advantages which result from this relationship. One of these

advantages arises from the fact that the English language

is the language of commerce throughout the Empire.

External Trade. The external trade of the United King-

dom is widely diffused among many countries, although the

object of the Imperial Economic Conference is to increase

trade between the various units of the British Empire. The
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chief exports are textiles, iron and steel products, and coal.

The value of imports is much greater than that of exports

because of the enormous quantities of foodstuffs and of raw

materials for manufacturing which the United Kingdom
must import. However, the financial returns from invest-

ments abroad, from the merchant marine, and other sources

normally meet the deficit. The handling of a large entrepot

trade adds to Britain’s prosperity. The outstanding features

of Eire’s trade are the export of livestock and their products

to Great Britain and the import of manufactures from

that country.

British Possessions in the Mediterranean

Gibraltar is a rocky promontory at the southern extremity

of Spain. Because of its situation at the entrance to the

Mediterranean Sea, which is one of Britain’s most important

commercial highways, Gibraltar is strongly fortified with the

most modern heavy artillery. Enormous supplies of coal

are always kept in reserve.

Malta, likewise, occupies a strategic position, being about

half way between Gibraltar and Port Said. It is an important

naval and coaling station and the headquarters of the British

fleet on the Mediterranean. The island is fertile and semi-

tropical products are grown. Nearly a quarter of a million

people live on this island which is less than one hundred square

miles in area.

Cyprus, another British island in the Mediterranean is

part of Asia. It is very much larger than Malta, but less

favourably located, as it is not on a direct trade route. A
variety of typically Mediterranean crops are grown, and a

number of minerals, including copper, asbestos, and gypsum,
are produced. The resources of the island are capable of

supporting a greater population and a more extensive

commerce than we find there at the present time.



514 Commercial Geography

Questions

1. Describe the surface features of (i) Great Britain, (ii) Ireland.

2. Describe (i) the agricultural industry, (ii) the mining industry, and
(iii) the fishing industry of the British Isles.

3. Name the chief cities or localities manufacturing (i) cottons, (ii)

woollens and worsteds, (iii) silk, (iv) linen, (v) jute goods.

4. Name the chief localities for (i) smelting iron ore, (ii) shipbuilding,
(iii) manufacture of motor vehicles.

5. Explain how (i) natural factors, (ii) historical advantages have assisted

in making Great Britain a great commercial nation.

6. Describe the leading features of the external trade of (i) the United
Kingdom, (ii) Eire.

7. Give reasons for the importance of (i) Gibraltar, (ii) Malta, (iii) Cyprus.



CHAPTER XLVI

BRITISH POSSESSIONS IN ASIA

The Indian Empire

Physical Features. India may be divided into four main

divisions, the Himalayan region, the northern river plains,

the Deccan Plateau of southern India, and the province of

Burma, which lies beyond the Bay of Bengal.

The Himalayas form the natural northern boundary of

India. This range, running for 1,500 miles from north-west

to south-east, is one of the most majestic regions on the face

of the globe. It culminates in lofty ice-bound peaks, for

example, Mount Everest, which is over five and a half miles

high. Indeed, the name Himalaya means “the abode

of snow.” Thus the mountains are called by the Hindus

living on the tropical plains, who see the glistening peaks

towering above the dark green forests that clothe the lower

slopes. The glaciers that fill the high valleys feed the huge

rivers that bring water and fertility to the great northern plain.

At the foot of the Himalayas lies the great plain of the

Indus and the Ganges . This plain is very fertile because of

the thick deposits of alluvial soil washed down by these

rivers and their tributaries in past ages from the surrounding

highlands. Thus the richest and most populous part of

India lies in the basins of these great rivers, which are regarded

as sacred by the millions of natives who dwell upon their

plains.

The Deccan Plateau of southern India is a triangular

peninsula with an average elevation of 2,000 feet above sea-

level. As is shown by the direction of the rivers crossing

it, the southern part slopes towards the Bay of Bengal,

while the tilt of the northern portion of the plateau is towards

the Arabian Sea. But the Deccan rivers, like most rivers in

515
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plateau regions, flow in deep gorges and are of little value

for either irrigation or communication. The coastal plain on

the west side between the sea and the high Western Ghats

is narrow and unimportant. On the east the coastal plain

is wider and is well peopled and productive, especially at the

deltas of the rivers.

Burma is one of the most valuable provinces of India.

The surface consists of parallel mountain ridges and valleys

running from north to south. The heavy rainfall of this

region clothes the mountains with forests of valuable timber

and supplies the rivers, of which the Irrawaddy is the most

important. This river and its tributaries form the great

commercial highways of the country. The mountains con-

tain valuable deposits of minerals.

Climate. As the greater part of the country lies within

or borders upon the tropics, it is intensely hot in summer.

This heat is rendered more oppressive by the heavy rainfall

from early June till October, during which time the south-west

monsoon blows off the surrounding ocean. At this season

Europeans find the climate in the plains so oppressive that

they withdraw to the cooler hill-stations. From November
to February is a comparatively cool dry season in most parts

of India, when the north-east monsoon blows from the interior

of the continent towards the sea. But in the lowlands, even

in the north, the winter temperatures are about equal to

those of an English summer. From March to May the

country gradually becomes hotter and more arid till the south-

west monsoon again deluges the land.

Thus, in most of India the rainfall is greatest at mid-

summer, when most needed, and abundant crops are raised.

But, throughout its history, India has suffered from occasional

failures of the wet monsoon, which have resulted in drought

and famine. Sometimes the coming of too much rain has

brought destructive floods. One of the best things that the
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British Government has done for India is the regulation of

the water supply by the construction of huge dams and

irrigation works. These provisions save the lands from floods

during the wet season and conserve the water for irrigation

purposes during the dry season.

(iCourtesy Dr. L. Dudley Stamp and Longmans, Green & Company)

Fig. 126 . Production of Millet in India
Notice that practically the entire crop is grown where the annual rainfall is less than

forty inches. The squares represent important cities. The production of wheat, rice,

and cotton are shown in Figs. 14, 24, and 62 respectively.

Industries and Resources. Agriculture is the great

industry of the country. With its dense population, especi-

ally in the Ganges valley, the land must be intensively culti-

vated to produce a livelihood for its millions of inhabitants.

But the climate is such that two or more crops can usually
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be obtained in a year. The chief crops cultivated are cereals,

textile fibres, oil seeds, sugar cane, tea, coffee, spices, opium,

etc. Cattle, in vast numbers, and buffaloes are used as

draught animals. Sheep are raised in the dry, hilly districts

and goats and poultry on the small farms in many parts of

the country. But, as a rule, the animals are small and
lean and the meat supply of India is very limited. However,

there is a modern agricultural movement to improve live

stock. Dairy farms under government control are demon-
strating the value of sanitary methods and of labour-saving

machinery. Many of the provincial governments hold

agricultural exhibitions where prizes are given for the best

animals. The people are evidently beginning to realize

what dairying as an industry and clean milk as a food would

do for them.

Lumbering and mining are relatively unimportant in-

dustries. Owing to the climate, and to the few necessities

of life for the natives of India, the output of the mines and

forests is much less than it might be under different circum-

stances. The mineral products include coal, petroleum, iron,

salt, mica, rubies and other precious stones. Teak, bamboo,

gums, resins and tanning materials are obtained from the

forests. It is from Burma that the world now draws its

main supply of teak and it was the demand for teak which was

largely responsible for Britain’s annexation of Burma. Since

the introduction of iron ships, teak has proved superior to

oak in shipbuilding, because it contains an oil which preserves

iron and steel, instead of corroding them as does the tannic

acid contained in oak. Trained elephants are used in handling

the heavy teak timbers in the lumber yards of Rangoon.

The various manufacturing industries, chiefly cotton, jute,

and sugar mills and railway workshops, employ a small per-

centage of the people. Hand-loom weaving and other

domestic industries are important in many localities.
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Coal and petroleum are the chief minerals produced in India.

India is capable of a great industrial expansion if the

hoarded wealth of the country were put into industrial

undertakings. But the wealthy Indian princes have still

maintained the ancient Eastern habit of hoarding vast

amounts of gold, silver and precious stones, to be locked up in

treasure vaults or worn as bracelets, anklets or other personal

adornment. Now, however, it is said that the Indians are

beginning to invest their capital in mines and factories.

Transportation. The great rivers of northern India have

always been important means of communication. The
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Ganges and its tributaries are navigable for small vessels right

to the foot of the Himalayas. Small vessels ply on the Indus,

also, up to the mountain foot. Canals, constructed chiefly

to carry off the flood water of the rivers and for purposes of

irrigation, are often used for navigation by barges.

The British Government has also assisted in the construc-

tion of about forty thousand miles of railway connecting the

various ports and cities. Roads are difficult to build and

keep in repair because of the torrential rains, and because of

the lack of road-building material in the great northern

plain. But the railways now make it possible to transport

stone and construction materials, and good roads are

increasing.

These various means of internal communication are

highly valuable to India in promoting inter-state trade. They
also facilitate the collection of exports for foreign trade and

the distribution of imports.

External Trade. Among the countries constituting

the British Empire, India follows Canada and ranks third in

the total volume of external trade. The most important

export is textile fibres and products, chiefly raw cotton, raw

and manufactured jute, and wool. The jute fibre is pre-

pared by processes similar to those used in the preparation of

flax. The bulk of the world’s supply of jute comes from

India, where the natives, standing in the dirty water as they

beat the bark from the fibre, work for a few cents a day.

Large quantities of the fibre are exported and the remainder

is manufactured in the jute factories of Calcutta into sacking,

twine, etc. Foodstuffs, metals and ores, hides and skins,

rubber, timber, etc., make an enormous total of varied pro-

ducts which are shipped from the Indian ports. About one-

quarter of these products goes to the United Kingdom.

Japan, the United States and Germany are other important

purchasers of Indian products.
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India’s imports consist mainly of manufactured goods,

such as cotton goods, iron and steel manufactures, machinery

and hardware. About one-third of the import trade comes

from the United Kingdom and much smaller amounts from

the United States, Germany and Japan.

Cities and Ports. Calcutta is one of the largest ports

of the world. It is situated about eighty miles from the

sea on the Hooghly River, the westernmost channel of the

Ganges. Behind it lies a large, productive and densely

populated plain. A network of rivers, roads, canals, and

railways makes it the centre for collection and distribution

of the exports and imports of this hinterland. There are

excellent docks, with ample accommodation and modern

equipment, for the endless procession of vessels coming into

or leaving its piers. Calcutta is the chief port for the ship-

ment of jute and tea.

Bombay has the finest natural harbour in India. It was

formerly shut off from the interior by the high Western Ghats,

but the construction of railways has now brought the rich cot-

ton lands of the Deccan, as well as the productive upper

Ganges valley, into communication with this port. Hence

it has by far the largest share of the trade in cotton and oil

seeds, and its own cotton mills are becoming increasingly

important. As it is the most convenient port for the new
capital, Delhi, it is the landing place for British mails and

passengers. Fine docks and wharves have been constructed

to accommodate the mail boats and other vessels.

Karachi, situated on a small bay a little to the west of

the Indus River, is the nearest port to the wheat-producing

area. It ranks third among the ports of India in the value

of its trade. The chief exports are wheat and cotton.

Madras is the chief seaport of south-eastern India.

It was one of the important early centres of British occupa-
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tion of India. But it has not a good natural harbour, and,

with the development of Bombay, its importance is declining.

Rangoon is built on a deep channel east of the delta

of the Irrawaddy River in Burma. The great rice surplus

of this region is shipped from Rangoon, one of the chief rice

ports of the world. Teak wood, tin ore, and petroleum are

other exports.

Delhi
,
the new capital, is a beautiful city in the plain of

the Ganges. Situated on the watershed between the Indus

and the Ganges Rivers, it has a cooler, drier climate than Cal-

cutta, on the marshy delta site. In addition, it was the

ancient capital of India, and is held in great reverence by the

Hindus.

Many other historic cities are situated in the Ganges

valley, e.g., Benares and Allahabad
,
sacred cities and pilgrim

resorts of the Hindus. Agra is an old Moslem capital,

famous for the Taj Mahal, one of the most beautiful buildings

in the world. Lahore, farther inland and not in the Ganges

valley, is a collecting centre for the productive northern

plain. Its growth since 1921 as an industrial and residential

city is remarkable.

Government and People. The people of India, num-
bering more than 350,000,000, are a strange mixture of races.

The speech of the various parts of the country includes over

twenty major languages and innumerable dialects. Religions

are also varied and sometimes conflicting. About two-thirds

of the people are Hindus. Mohammedans, Buddhists and

Christian converts include the most of the others. Great

Britain, famed as she is for excellent systems of government,

surely has her ingenuity taxed to administer successfully the

complex affairs of this eastern empire. Some of the duties

of the British government officials are to maintain law

and order, to see that the taxes are collected and to advise

on all schemes of health, education, agriculture and other
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activities upon which the well being of the community

depends.

The King of Great Britain is also the Emperor of India.

He is represented in India by the Viceroy, who resides

at Delhi. Many other British officials are also sent

out from England. But, as education and progress is gradu-

ally extending among the masses of India, Great Britain is

allowing them more and more to elect their own councils

and legislatures.

Dependencies. The Indian Empire has several depen-

dencies, including Aden and various groups of islands lying

between India and Aden. Aden is situated amidst desert

surroundings on the south-western point of Arabia, com-

manding the southern entrance to the Red Sea. It has an

extensive entrepot trade and is an important coaling station.

As it commands a vital point on the great ocean highway from

Great Britain to her eastern possessions, it is strongly forti-

fied. The various islands also provide coaling and cable

stations.

Ceylon

Ceylon, situated some fifty miles off the south-eastern

coast of India, is an island about three-quarters of the size

of Ireland. It was once part of British India, but is now a

separate colony. In the north, the surface consists of a wide

coastal plain. The southern interior of the island is

mountainous. The climate varies with the altitude of the

district, but, on the whole, though tropical, it is healthful

except in the low-lying jungle. The abundant rainfall makes
growth luxuriant. The staple products of the island are

agricultural: rice, tea, coconuts, rubber, spices, cacao and

tobacco. Though large quantities of rice are grown on the

hot, wet lowlands, the requirements of the five and a half

million inhabitants necessitate large imports of rice from

India. Tea, products of the coconut palm, and crude rubber
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are the chief exports. Ceylon has long been famous for its

production of rubies, sapphires and other precious stones

and for its pearl fisheries. Graphite and other minerals are

found. Manufacturing -is confined chiefly to the preparation

of primary products for the market, and is carried on largely

as a part of estate operation. In Ceylon, as in India, the

ancient handicrafts still survive and skilled workers in precious

metals, gems, wood and ivory fashion their exquisite works

of art.

Colombo
,

the capital of Ceylon, is one of the great

seaports of the world. Due to its central position in the

Indian Ocean, at the point of convergence of various sea

routes, it has a large entrepot trade.

British Malaya

The Malay Peninsula, south of the Siam boundary, is

a small but important part of the British Empire in the Far

East. British Malaya includes the Straits Settlements, the

Federated Malay States, and the Unfederated Malay States.

Besides the native Malays the population consists chiefly of

Chinese and Indians. A dense jungle growth covers the

lowlands and extends up the mountain slopes. Parts of the

coastal plains have been cleared for cultivation.

British Malaya leads the world in the production of two

important commodities, rubber and tin. Before extensive

rubber plantations were made, tin was the principal export

and source of wealth. The exports also include copra (dried

coconut meat), preserved pineapple, arecanuts, tapioca, and

a variety of other tropical products.

Singapore, the capital of the Straits Settlements, is

situated on an island in the Straits of Malacca, midway
between India and China. Its location makes it a natural

meeting place for long distance shipping routes and an

important collecting and distributing centre for the trade of
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south-eastern Asia. Its development has been aided by

its establishment as a port which is duty free for nearly all

commodities. It is one of the most cosmopolitan cities

in the world. In its harbour may be seen the transoceanic

ships of many nations, as well as the coastal steamers and

native craft which collect and distribute its articles of

commerce. Chosen as a naval base on account of its strategic

position, its already heavy fortifications are being extended.

Singapore Island is now joined to the mainland by a road

and railway.

British Possessions in Borneo

These consist of the three protectorates, British North

Borneo, Brunei, and Sarawak. Rubber and other tropical

products are typical of all three. Sarawak also exports

petroleum. Valuable timber covers the mountainous interior.

Hong Kong

The Crown Colony of Hong Kong consists of a number
of islands, including the island of Hong Kong, at the mouth
of the Canton River and a small portion of the neighbouring

mainland. Hong Kong is one of the commercial strongholds

of the British Empire. It is chiefly important as an entrepot

centre for the non-manufacturing populations of South

China and adjacent territories. Its varied items of trans-

shipment include cotton yarn, sugar, wheat flour, and rice

for South China, for this great rice producing region also

ranks as an importer. Tin slabs and ingots exported from

South China are also shipped through Hong Kong.

An excellent harbour and a location on the main
trans-Pacific shipping route are not the only advantages

enjoyed by Hong Kong. The security conferred by British

rule has had much to do with its development. Its

commercial importance is further enhanced by the fact that,

like Singapore, it is a free port, except for duties levied upon
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some special lines of merchandise. Much of its prosperity

arises from the importing, exporting, banking, insurance,

and storage business of South China, which it handles.

Hong Kong can scarcely be classed as an important

industrial area. There is a ship repairing and construction

industry, and other lines of manufacturing are being

developed. The capital of the colony is Victoria, which is

a naval and military base. The highest part of the island is

reserved for Europeans, The great bulk of the population is

Chinese.

Palestine

Palestine has been under British administration since

1918. There are three physical divisions: a fertile plain

along the Mediterranean Sea, a central mountainous region

and, to the east, a depression through which the River

Jordan flows from the Sea of Galilee to the Dead Sea.

Most of the people are Arabs, but immigration of Jews is

encouraged. The country is primarily agricultural, with

oranges the leading export. Jerusalem is the capital city.

Questions

1. Explain some of the benefits which British rule is conferring upon
India.

2. What improvements are taking place in agriculture?

3. Write a note on textile production and manufacturing in India.

4. Why did Great Britain make Delhi the capital of India? How has
this change affected (i) Calcutta, (ii) Bombay?

5. Why is the problem of governing India one of especial difficulty?

6. What are the chief exports of Burma?
7. Note the following changes since this chapter was written. In 1937

both Aden and Burma ceased to be parts of Britain’s Indian empire.
Aden became a Crown Colony and Burma a British country which
is now “well advanced toward complete internal self-government.”
Government and press reports in the early months of 1946 announce
the imminence of Sarawak becoming a Crown Colony. Consult
Whitaker’s Almanack or similar authorities, for further details.

8. Describe the products and industries of (i) Ceylon, (ii) British Malaya.

9. Study a map of the world and select some of the strategic positions

which the United Kingdom holds along the great ocean routes.

Name five which you consider the most important. Give reasons.



CHAPTER XLVII

BRITISH POSSESSIONS IN AFRICA

The largest part of the British possessions in Africa

consists of a broad strip of territory extending from the

southernmost point of the continent to the twenty-second

parallel of north latitude, that is, almost the whole extent of

Africa from north to south. This strip lies close to the eastern

coast and in some places extends to it. In the southern and

narrowest part of the continent it occupies the whole area

between the Atlantic and Indian Oceans. In addition to

this vast extent of territory there are scattered mainland

and island possessions. Altogether British possessions in

Africa are a little larger in area than the Dominion of Canada.

The Union of South Africa is considerably the most important

of any of these.

The Union of South Africa

The Union of South Africa is a self-governing dominion,

as is Canada. It consists of four provinces, Cape of Good
Hope, Orange Free State, Transvaal, and Natal. The
inhabitants of British and European descent number less

than two millions. The native population is about five

millions.

Surface and Drainage. Pastoral lowlands and rich

agricultural lands lie between the coast and the slopes of the

mountains, which skirt the coast and rise in many parallel

ranges. Between the mountain ranges are a succession of

undulating grassy plains with good pasture lands at a general

elevation of some three or four thousand feet. A large part

of the plateau is of a still more arid character and is known
as the Kalahari Desert.
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Fig. 128.
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Fig. 129 . Sheep Raising in the Union of South Africa
Wool is the chief agricultural export of the Union of South Africa. See Fig. 66.

The Orange, with its tributary the Vaal, flowing into the

Atlantic Ocean, and the Limpopo, flowing into the Indian

Ocean, are the chief rivers. Most of the draining streams

are furious torrents after rain, with partially dry beds at

other seasons.

Climate. In contrast with the hot and humid climate

of equatorial Africa, the southern part of the continent has a

dry, healthful climate. During the South African summer
(December to February), the heat is modified by the influence

of the surrounding ocean and by the elevation of the plateau.

The moist winds from the Indian Ocean bring rainfall to the

eastern plains, but the outer highlands shut off the moisture

from the interior. Hence there is a large area of desert and
semi-arid lands towards the centre and the west. During the

southern winter (June to August), the south-western coast
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The Union of South Africa is the world’s outstanding producer of gold and diamonds.
Near what cities are the mines located? See Fig. 128.

comes under the influence of the westerly winds and receives

most of its rain in the winter months. The climate of

this corner of South Africa is therefore like that of the

Mediterranean and is admirably suited to the growth of

Mediterranean fruits and cereals.

Industries and Trade. Agriculture is somewhat

hampered throughout the Union because of scanty rainfall

over wide areas of the lofty plains. The land, however, is

quite fertile and maize, wheat, potatoes, kafir corn, and other

cereals are grown, in addition to sugar, tea, cotton, and

tobacco. In regard to live stock raising, pastoral farming is

still predominant. However, dairy farming has been

developed to the point where there is a surplus of dairy

products for export.

The gold and diamond mines of South Africa have been

famous for years. Recently coal mining is being considerably
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developed and minerals form the most important exports

of the Union. Wool, mohair, hides and skins, together

rank next in value. Other important exports are maize,

citrus fruits, sugar, wattle bark and bark extracts for tanning.

The bulk of these products go to the markets of the United

Kingdom.

The chief imports are textiles and wearing apparel,

metal manufactures, machinery, vehicles, gasoline and oil.

The development of manufacturing is making marked

progress. Tanning of hides and skins is becoming an im-

portant industry in South Africa. Maize mills produce large

quantities of corn meal and corn starch. Many butter and

cheese factories are situated in the dairy districts. Other

manufacturing industries are developing also, naturally

those connected with the production of minerals, meat, sugar,

tobacco and other raw materials.

Transportation. The South African railways, comprising

about 14,000 miles of line, form a large and important

system. Export traffic is rated on an especially low basis in

order to encourage industry and the production of exportable

commodities. At many country stations there are grain

elevators and at Durban and Cape Town there are large

terminal elevators for the export of maize and kafir corn.

The recent importations of metal manufactures and machinery

consist largely of electrical machinery and material for the

electrification of portions of the railways.

Cities and Ports. Cape Town and Durban are the leading

ports. They are also important manufacturing centres.

These cities are very beautifully situated amidst striking

surroundings. Their fine residences and public buildings,

schools, parks and beaches make them very attractive.

Cape Town is also the legislative capital of the Union. The
Houses of Parliament, where the legislature meets, are large
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and imposing. Most of the gold of Johannesburg and the

diamonds of Kimberley are shipped from Cape Town by fast

British mail steamers. But it is possible that in the near

future these products may be carried by the Imperial Airways

in order to effect an even greater saving of time.

Port Elizabeth and East London are ports of lesser

importance.

Johannesburg
,
in the province of Transvaal, is the largest

city of South Africa. It is situated in the centre of the biggest

gold-field of the world and is an important commercial city.

Pretoria, the administrative capital of South Africa, is a

beautiful inland city, situated in a fertile agricultural district.

Near the city is the famous Premier diamond mine.

Territory of Southwest Africa

This territory, which is a little smaller than the land

area of the province of Ontario, formerly belonged to Ger-

many, but at the end of the War was given under mandate

by the League of Nations to the Union of South Africa.

The population consists of about thirty thousand white people

and two hundred and fifty thousand coloured and native

people. Raw materials capable of development appear to

be chiefly minerals, but a more thorough prospecting of the

country is necessary. Diamonds are the leading export.

Skins and hides may be available later on in a sufficient

quantity to encourage leather industries. But the small

present population and the fact that the country is semi-arid,

with poor natural communications, render it of small

importance compared with its extent.

Rhodesia

This large inland state is divided by the Zambezi

River into Northern and Southern Rhodesia. The latter

is the more advanced, has entered upon self-govern-
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ment and has great hopes for the future. All of Rhodesia

lies in the torrid zone. It is not so hot, however, as one

might expect from its position, for most of it is more than

half a mile above sea-level. It is a healthful country, well

suited for European occupation.

Resources and Industries. The principal industry

is mining, with gold the chief export. Other mineral exports

are asbestos, chrome ore, and coal. The extensive Northern

Rhodesian copper fields abutting on the Belgian Congo are

now being developed. Apart from mining the principal

activities are cattle ranching and the raising of maize and

tobacco.

Cities and Transportation. Salisbury
,
the capital, and

Bulawayo are important industrial centres. They are

connected by railway with Cape Town and also with Beira

in Portuguese East Africa, which is their nearest outlet to the

sea. One of the most advertised scenic attractions of the

Rhodesian railways is Victoria Falls in the Zambezi River.

Nyasaland and Other Protectorates

Nyasaland is a small British protectorate lying between

Northern Rhodesia and Lake Nyasa. It is extremely fertile

and supports a population of over a million people, practically

all of whom belong to native races. The country is connected

by railway and telegraph lines with Cape Town and Beira.

Bechuanaland, Basutoland, and Swaziland are also under

Imperial protection.

British West Africa

British West Africa consists of several colonies
1 and pro-

tectorates bordering on the Gulf of Guinea and the Atlantic

Ocean. The most important are Nigeria, Gold Coast, Sierra

Leone and Gambia. These now include some territories

which were formerly held by Germany. The climate in

^Including mandated territories.
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some parts is hot and unhealthful, especially during the

tropical rainy season, but medical science and sanitation are

improving conditions. These territories are well forested and

the principal exports are tropical forest and plantation pro-

ducts, chiefly palm oil and kernels, other oil nuts, and cacao

beans. The principal mineral exports are gold, diamonds,

tin ore, and manganese ore. Hides and skins are also

exported. The native villages often consist of mud huts,

surrounded by high mud walls, but the principal towns of the

Europeans are lighted and policed and have railway, telegraph

and telephone service. Freetown
,
the capital of Sierra Leone,

and Lagos in Nigeria, are the leading seaports of West Africa.

These colonies, in common with all Britain’s possessions

in Africa, form an important market for her exports of textiles

and iron and steel manufactures.

British East Africa

British East Africa consists of four colonies and protec-

torates, Kenya, Uganda, Tanganyika and Zanzibar. On
the mainland, this large area extends from Northern Rhodesia

to the Anglo-Egyptian Sudan and from the Belgian Congo

to the Indian Ocean. It is part of the general east African

plateau, which consists of a number of mountain ranges run-

ning north and south, with elevated table-lands and valleys

intervening. The lowest parts of these depressions are

occupied by great lakes, of which Lake Victoria is the

largest. Here the Nile River has its source and flows

northwards to the Mediterranean Sea.

Industries and Progress. With elevations varying from

the low-lying coastal plain to snow-capped mountains,

British East Africa affords opportunities for many varieties

of climate and vegetation. There are extensive districts of

great natural fertility. Uganda has a large production of
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cotton, Kenya of maize and coffee, and Tanganyika of sisal

hemp and coffee. Some English farmers have taken up estates

on the plateaus, where English fruits and cereals may be

raised and ranching carried on. But lions, hyenas and other

wild animals exist and must be guarded against. For the

hunter, the big game of British East Africa is its chief attrac-

tion. Sleeping sickness and other tropical diseases have

appeared in damp, unhealthful parts of the lowlands but

Great Britain has done much to make these regions more

habitable for the natives and their cattle. Considerable

progress has also been made in organizing a school system

suitable for the needs of the natives.

Commerce and Communication. Railway lines connect

the lake districts with the sea-coast and regular steamer

service is maintained between the various lake ports. These

services are being supplemented by motor transport to an

increasing extent.

The port of Zanzibar
,
on the island of the same name, was

the old Arabian slave and ivory market of former days and

once dominated the trade of East Africa. But it is now being

surpassed by the newer port of Kilindini, which is situated

on Mombasa Island near the town of Mombasa. The islands

of Zanzibar and Pemba are the chief source of the world’s

supply of cloves. Other exports of British East Africa

include raw cotton, coffee, hemp and tow.

The Anglo-Egyptian Sudan

This large territory, about three times the land area of

Ontario, extends from Uganda, on its south, to the twenty-

second parallel of north latitude, which is the boundary

between the Anglo-Egyptian Sudan and Egypt. The popula-

tion consists of about three thousand Europeans and over

five and a half million natives.
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The Sudan is the chief source of the world’s supply of

gum arabic. Extensive irrigation schemes have in recent

years made cotton an important product and export.

Transportation facilities are provided by a railway

linking Port Sudan on the Red Sea with Khartoum and El

Obeid in the interior, and with Wadi Haifa on the Egyptian

frontier. Cairo is reached from Wadi Haifa by boat on the

Nile to Aswan and then by train.

Khartoum
,
the capital, is situated at the junction of the

Blue and White Niles. It contains a large Mohammedan
mosque, a cathedral, schools, colleges and extensive govern-

ment buildings.

Questions

1. What are the greatest hindrances to the development of Africa?

2. How has Great Britain improved conditions in her African possessions?

3. Why are there more towns and cities on the south-eastern coast of

Africa than on the south-western coast?

4. (a) Which British possessions are noted for (i) minerals, (ii) oil seeds
and nuts, (iii) spices? (b) Which are the great game countries?

5. Keep a class scrap-book for clippings concerning crop conditions and
industrial progress and for interesting illustrations of the various
parts of the British Empire.

6. Write notes on transportation facilities, exports and ports of (i) Union
of South Africa, (ii) Rhodesia, (iii) British West Africa, (iv) British

East Africa.

7. Find on a map the location of British Somaliland and the island of

Mauritius. Learn the importance of these two small British

possessions from some work of reference.



CHAPTER XLVIII

BRITISH POSSESSIONS IN OCEANIA

Australia

The Commonwealth of Australia, which is a self-

governing British Dominion, includes the island continent of

Australia proper and the island of Tasmania. It is situated

wholly within the southern hemisphere. About forty per

cent, lies north of the Tropic of Capricorn, but most of the

inhabitants live in the more temperate regions. The popula-

tion, moreover, is largely confined to districts within two or

three hundred miles of the coast, for a vast tract in the

interior and western part is a desert, sometimes spoken of

as “the dead heart of Australia.”

Natural Regions. (1) The south-eastern coast and

highlands. The moisture from the south-east trade winds

is largely intercepted by the Dividing Range. This mountain

system runs from north to south at no great distance from the

eastern coast and continues in a westerly direction along the

southern coast to South Australia. Consequently, the

Pacific coast receives an abundant rainfall. In the low-lying

valleys and small coastal plains agriculture and dairying are

carried on. The coastal slopes and summits of the mountains

are clothed with forests. On the west the mountains slope

gently to the broad plains of the interior. The rainfall

gradually decreases beyond the mountains, the forests become
more open, and in the spaces the grass and herbage make
excellent pasture for sheep. The land suitable for grazing

extends for a distance of about five hundred miles wfest of

the mountains. The scanty rainfall is supplemented by

irrigation works along the rivers. There is also a good supply

of underground water which can be obtained by drilling deep

537
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wells. The necessary water is used for watering stock and

often there is a surplus which may be utilized for cultivation.

(2) The northern coast receives a heavy rainfall during the

summer monsoon. Hence, in the Northern Territory and

around the shores of the Gulf of Carpentaria, there are con-

siderable forests of valuable tropical timber. Plantation

products, such as sugar cane and cotton, are cultivated.

The higher parts of the region are savannas, suitable for

cattle raising.

(3) The interior desert of the central and western part

occupies fully one-third of

the total area of Australia.

The great plains west of the

Dividing Range gradually be-

come too dry even for ranch-

ing, and the dreary desert

conditions continue over the

low plateau of Western

Australia, for the prevailing

winds are not moisture-laden.

This region extends to the

middle part of the western

coast and practically to the

shores of the Great Australian

Bight.

(4) The southern regions of Mediterranean climate .

During the winter months (May to August), the south-

western portions of Australia lie in the path of the prevailing

westerlies. Consequently, the south-west corner of Australia

and the district between Port Augusta and Melbourne have

the “Mediterranean climate,” that is, hot, dry summers and

mild, wet winters. Valuable forests are found in the wetter,

highland portions of these regions. The plains produce grapes

and other fruits and cereals of excellent quality.

Fig. 132. Rainfall Map of
Australia

Compare the distribution of rainfall

with the distribution of wheat (Fig. 14),

sugar (Fig. 33), cattle (Fig. 46), sheep
(Fig 48), and fruits (Fig. 133).
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(5) Tasmania is a mountainous island with a mild, moist

climate. It comes under the influence of the westerlies

throughout the year. The western part is, therefore, well

watered and heavily timbered, and in the east there are large

grazing grounds. The climate is especially favourable for

fruit growing.

Industries and Surplus Production. Livestock industries,

including the rearing of both sheep and cattle, are by far the

most important. Many of the flocks have been bred from the

famous Spanish merino sheep and the climate and pastures

of Australia are so favourable that Australian wool has

become known as the finest in the world. The value of the

wool exported constitutes about one-third of the total value

of the exports of the Commonwealth. New South Wales is the

leading state in the rearing of sheep. In numbers of cattle

Queensland is the leading state. The cattle raised there

are chiefly beef cattle for the preparation of tinned and frozen

beef for export. In New South Wales and Victoria more

attention is given to dairy cattle and butter is a very important

export.

Wheat is the principal cereal of Australia and ranks next

to wool in the value of the exports of the Commonwealth.
The advantage which Australia possesses over Canada in the

nearness of the wheat fields to the seaports is offset by the

longer sea voyage entailing higher ocean rates and insurance.

Oats, barley, and maize are grown in much smaller quantities.

Sugar cane is an important crop in Queensland. There is a

large production of apples, oranges, lemons, bananas, and

grapes (raisins, currants, and wine), which gives rise to a

valuable export trade in fresh and dried fruits.

Australia has valuable mineral wealth. The chief

minerals produced are coal, gold, silver, lead, zinc, iron,

copper, and tin. The first four are by far the most valuable.

There is no lack of good building stones in all parts of
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Australia, and small quantities of the rarer minerals and

precious stones occur.

Lumbering and fishing are the least important of the

Australian industries.

Fig. 133 . Fruit-Growing Areas
of Australia

Wool, wheat, butter, and meat are the
chief agricultural exports of Australia.
There are also important exports of fresh
and dried fruits and sugar.

Fig. 134 . Chief Minerals of
Australia

Iron ore is shipped from South
Australia to Newcastle for smelting.
Why?

Although Australia is primarily an agricultural and

pastoral country, manufacturing is becoming increasingly

important. The preparation of foodstuffs constitutes the

principal group of factory industries, as far as value of output

is concerned. These industries include flour milling, butter

and cheese making, the preparation of meats, manufacture of

wine, drying and canning of fruits, and sugar refining.

Various metal and machine industries are next in importance.

Textile and clothing factories rank high in output, and, as

they usually employ the largest numbers, they are most essen-

tial to the livelihood of many urban workers. Sawmilling

and various forest industries, including the preparation of

tanning extracts, are carried on in the forest areas. Leather

industries and occupations connected with the manufacture

of paper and books are also important.
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Transportation. The principal rivers of Australia flow

through the great plains west of the Dividing Range. But
even these are useful only for small boats. In places the

Darling becomes very shallow in summer, and the Murray
enters the sea through a shallow lagoon which has the further

disadvantage of a sand-bar across its entrance.

Australia, therefore, is particularly dependent upon

railways. A transcontinental line from east to west (Adelaide

to Perth) has been constructed; a line from south to north

(Adelaide to Darwin) is only about four-fifths completed.

Otherwise, the railways of Australia are mostly short lines

from a seaport to a farming or mining centre in the interior,

and there is little linking up of the lines, except in the more

populous south-eastern states. During the Second World
War an all-weather surfaced road was built extending from

south to north. Aerial services are in operation between

the chief cities and many inland locations, and many Aus-

tralian vessels are engaged in the local and inter-state trade

.along the coasts.

Cities and Ports. The industries of Australia are

not of the kind to employ large numbers of people in the

farming areas. More than half of the whole population

live in the cities and towns which are the centres upon which

converge the activities of the Commonwealth.

Sydney is the commercial centre of New South Wales,

the most productive state of Australia. Its harbour, one of

the finest in the world, commands easier routes into the interior

than do places north or south. This advantage, combined

with that of being the terminus of several important shipping

routes linking it with the principal British and foreign ports

throughout the world, makes it the largest and busiest port,

not only of the Commonwealth, but of the whole Southern

Pacific.
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Melbourne

,

the capital of Victoria, is the second city

and seaport of Australia. It has a good harbour, ample

shipping facilities and excellent railway connections.

Brisbane, the capital of Queensland
;

Fremantle, the

port of Perth, which is the capital of Western Australia;

Adelaide, the capital of South Australia; and Hobart, the

capital of Tasmania follow Melbourne in importance as

oversea trading centres. Port Pirie in South Australia is

the port for the large Broken Hill silver-lead-zinc mines,

and has huge metallurgical works. Newcastle, near Sydney, is

the chief coal shipping port in Australia.

Canberra, situated in a small district called the Federal

Capital Territory, has been laid out as the capital of the

Commonwealth^ The first session of parliament in Canberra

was held in May, 1927, and from that date it became the

seat of government in place of Melbourne.

External Trade. Australia’s chief exports are wool,

wheat, butter and meats. The principal imports are textiles

and apparel, metal manufactures and machinery, petroleum

products and paper.

Of the total shipping calling at Australian ports, at

least half is owned in the United Kingdom, which is the

principal market for exports and the chief source of imports.

Japan ranks second as a customer for exports; the United

States is the second source of imports.

New Zealand

Surface. The Dominion of New Zealand consists of

two large and a number of small islands in the South Pacific.

The two principal islands, which are called North Island

and South Island, are separated by Cook Strait. A lofty range

of mountains extends throughout South Island and continues

in North Island. The peaks are much higher on South Island
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and there are many large and beautiful glaciers in the upper

valleys. North Island is less mountainous, but contains a

number of volcanic peaks. Closely connected with the vol-

canic system are many hot springs and geysers.

The mountains attract rainfall, provide timber and in

some parts contain valuable deposits of gold, coal and other

minerals. The mountain streams with their high falls

furnish, in many places, ideal sites for power plants. How-
ever, the mountains are a barrier which restricts settlement

to the coastal plains and determines very largely the routes

of transportation. In a general way, the railways follow the

coast"and connect the populous centres which have grown up
near good harbours.

Climate. Because of the latitude and the influence of

the ocean the climate is mild and equable. The difference

between summer and winter temperatures is not great.

The seasons are, of course, the reverse of ours; January is

the hottest month. The rainfall is ample at all times. It

is very heavy on the west coast of South Island, but the east

coast, under the lee of the mountains, is much drier. Thus,

the western mountains produce fine timber while the eastern

plains provide pasture and arable lands.

Industries. Great numbers of cattle and sheep are raised

in New Zealand, which is a grazing rather than an agricul-

tural country. Most of the occupied area, therefore, consists

of grassland, but fodder crops and wheat are of considerable

importance. Dairy farming now ranks fully with meat and

wool production in importance. About half of the farmers

are dairymen and New Zealand exports more dairy produce

than any other country in the world. Milking machines

operated by hydro-electric power are extensively used. As

barns are unnecessary there are simple milking sheds which

the cattle enter at milking time only.
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{Courtesy Dr. L. Dudley Stamp and Longmans, Green and Company

)

Fig. 135 (a). The Distribution Fig. 135 (b). The Distribution
of Cattle in New Zealand of Sheep in New Zealand
The shaded area represents land above The shaded area receives an annual

2,000 feet. Each dot represents 50,000 rainfall of more than 50 inches. Each
cattle as of 1932. dot represents 100,000 sheep as of 1932.

Note the distribution of cattle and sheep in New Zealand with reference to altitude
and rainfall.

External Trade. The Dominion relies mainly upon the

pastoral industry for her exports. The four main products

—

butter and cheese, frozen meats, wool—make up by far the

greater part of the total value of the goods shipped overseas.

An export trade in apples and pears has been developed

fairly recently. New Zealand imports much manufactured

goods in exchange for her primary produce. The great

bulk of the external trade is with the United Kingdom.

Cities. Wellington, the capital city, is in North Island,

on the shore of Cook Strait. Auckland is the largest city.

These cities have regular steamship connections with
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Australia, the United Kingdom, the United States, Canada,

and other countries. Christchurch, Dunedin, and Invercargill

are important centres in South Island which handle the

products of the prosperous districts in which they are located.

Various kinds of manufacturing which utilize domestic raw

materials are carried on in the cities. Meat freezing and

preserving is one of the leading secondary industries.

British Islands in the South Pacific

Study a map of the world and notice in which ocean the

most islands are situated. More islands in the Pacific

Ocean belong to the British than to any other nation. New
Guinea, almost as large as Ontario, is divided between the

Dutch and British. The British part is under the govern-

ment of Australia, which also controls the Bismarck Archi-

pelago and other islands. The Cook Islands and others are

included within the extended boundaries of the Dominion

of New Zealand. Several hundred are controlled by the

British Governor of Fiji.

Many of these small islands of the Pacific are high, vol-

canic formations, fringed with reefs built by coral polyps in

the clear, warm, shallow waters near the shores. The low

islands are masses of coral built on top of a submerged ridge

or volcanic peak. The volcanic soils of the high islands are

very fertile and productive, but the coral formations make
very poor soil; consequently the coral islands have few pro-

ducts or inhabitants.

Most of these islands are situated within the tropics and

have a warm climate and abundant rainfall. Thus, where the

soil is fertile, tropical fruits and forests grow luxuriantly

and these islands make valuable contributions to the world’s

commerce. Some of the islands are delightful to live in,

e.g., Samoa, famous as the home of Robert Louis Stevenson.

Many of the islands, however, have largely been avoided
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because of the fierceness of the native tribes. But here, as in

almost every land, the zeal of the missionary has played a large

part in the development of civilization and commerce.

Suva
,
situated on the largest of the Fiji islands, possesses

a good harbour and is an important coaling station for vessels

trading between Western North America and Australia and

New Zealand. Cable and coaling stations are also situated

on some of the other islands.

Questions

1. Nearly two-thirds of all the people in Australia live in New South Wales
and Victoria. Why should this be so?

2. Describe the crop and livestock industries of Australia and explain
how they are influenced by the climate.

3. What are the most valuable minerals of Australia?

4. Write notes on Sydney, Melbourne, Samoa, Suva.

5. In what four ways do the mountains of New Zealand affect industries
and trade?

6. (a) Why are the livestock industries of chief importance in New
Zealand? (b) What are the principal products? (c) What ad-
vantages for these industries does New Zealand enjoy over
Canada?

7. Read some good travel books describing the various parts of the British

Empire.



CHAPTER XLIX

BRITISH POSSESSIONS IN THE AMERICAS
(Excepting Canada)

Newfoundland

The island of Newfoundland is situated on the north-east

side of the Gulf of St. Lawrence. It is about twice the size

of Nova Scotia. Its coast is irregular, rocky, and rugged, and

there are many fine harbours, especially on the Atlantic side.

The interior is a country of forested hills, interspersed with

lakes, rivers, and marshes. In many of the river valleys the

soil is suitable for agriculture.

The summers are moderately warm and the winters not

extremely cold. Throughout the year there is abundant

rainfall. There are frequent fogs along the south and south-

eastern coasts because the Labrador Current, which flows

close to Newfoundland, comes in contact with the Gulf Stream.

Newfoundland is the oldest English colony. The people

are mostly of British extraction and are hardy and industrious.

The population, however, is small and confined chiefly to

the coastal regions. Many tourists from Canada and the

United States visit Newfoundland during the summer months.

Industries. The greater part of the population is

engaged in the fishing industry. Codfish is the principal

variety taken but large quantities of salmon, herring, lobster,

and other fish are also caught. The seal fishery is prosecuted

in the early spring by a fleet of ships which search for their

quarry among the ice floes. These are not fur seals, but

the skin is used for leather and oil is obtained from the thick

fat. The young seals are particularly sought because of the

high content of fat on the pelt.

548
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Agriculture is confined chiefly to the districts around

St. John’s in the southeast and St. George’s in the southwest.

While this industry is not extensively developed, it supplies

the islanders with important necessities of life. Practically

all the fishermen are also farmers, who raise vegetables,

sheep, hogs, and cattle sufficient for their own needs. The
sheep are particularly valuable because the art of hand-

spinning and knitting is still followed and the fisherman’s

wife provides the family with a great deal of their knitted

wear. Hay and oats are grown for stock feeding, but the

climate is too moist for wheat.

Large paper and pulp mills are established at Grand

Falls and Corner Brook and there are several other suitable

sites awaiting development.

The principal mineral is iron ore which is mined on Bell

Island not far from St. John’s. Lead and zinc are mined at

Buchans in the interior. Other mineral deposits are copper,

coal, and gypsum. There appears to be a rich field for

development of mining in Newfoundland.

External Trade. Paper is Newfoundland’s leading

export and goes to the United States and the United

Kingdom. Dried codfish and other fishery products come
next. They are exported to Brazil, Spain, the British West
Indies, Portugal and other European countries. Iron ore,

next in export value, goes chiefly to Europe and to Nova
Scotia. Imports come chiefly from Canada, the United

States, and the United Kingdom. The chief items are

textiles, flour, machinery, coal, and salted meats.

The only city is St. John's
,
which is situated on a splendid

harbour on the south-eastern coast. Besides being the capital

it is the commercial and industrial centre of Newfoundland.

Labrador is a dependency of Newfoundland and is nearly

three times as great in area. It extends from the Straits of
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Belle Isle to Hudson Strait and includes the territory drained

by the Hamilton River. Grand Falls on this river is about

three hundred feet high. The winters are long* exceedingly

cold and stormy. Northern and subarctic forests cover much
of the territory. The few inhabitants are mainly Eskimos,

who engage in hunting and fishing. Towns do not exist, but

there are a number of mission stations along the coast.

The Bermuda Islands

The Bermudas are a cluster of small coral islands which

lie to the east of the United States. Although they are

six hundred miles north of the Tropic of Cancer, their climate

is subtropical, because they are bathed in the warm waters

of the Gulf Stream. The mild winter weather and their

comparative closeness to the mainland attract Canadian and

American tourists. The chief industry is the raising of early

vegetables and lily bulbs for the markets of Canada and

the United States. Their imports come principally from the

United Kingdom, the United States, and Canada. Hamilton
,

the capital, is an important British naval station in the North

Atlantic.

British Honduras

British Honduras lies in Central America and faces the

Caribbean Sea. The coastal region is flat and swampy and

the interior is a succession of hills. The hot, moist climate

is moderated by the prevailing sea breezes. The country is

heavily forested and is noted for its production of chicle,

mahogany, and logwood. Other products include bananas,

cacao, and grapefruit. Belize is the capital and is the seaport,

not only for the colony, but for near-by parts of Guatemala

and Yucatan.

British Guiana

British Guiana is situated on the north-east coast of South

America. The climate is tropical and the seasonal rainfall
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is heavy, especially along the coast. On the low land along

the coast and rivers sugar cane and rice are grown. The
interior is higher and consists of grassy savannas, beyond

which are mountain ranges and dense forests. Sugar, the

principal export, goes to the United Kingdom and Canada.

Other leading exports are rice, bauxite, and diamonds.

Transportation within the colony is chiefly by means of the

rivers. Georgetown is the capital and principal seaport.

The British West Indies

The British possessions in the West Indies comprise

Jamaica, Trinidad, Barbados, the Windward Islands, the

Leeward Islands, the Bahama Islands, and a number of other

islands. Some of these islands are of volcanic origin and

others are of coral formation. The climate is tropical and

there is abundant rainfall especially during the summer
months. The trade winds make the eastern coasts dangerous

to shipping and all important seaports are located on the

more protected sides. The majority of the inhabitants are

negroes, but in recent years East Indian and Chinese coolies

have been introduced to help on the plantations. The
officials and planters are British. Plantation products form

the chief export. The imports include cotton, flour, motor

cars and machinery, dried salted fish and condensed milk.

Of late years trade has been swinging away from the United

States to the United Kingdom and Canada.

Jamaica
,
ninety miles south of Cuba, is the largest of the

British West Indies. A range of mountains crosses the

island from east to west and the land slopes on either side to

the sea. Bananas are the principal crop and leading export.

Sugar, coffee, and coconuts are next in value. Jamaica is

also well known for its export of rum, pimento, and ginger.

Kingston, the capital and chief city, is the nearest fortified

coaling station to the Panama Canal.
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Trinidad, the second largest island of the British West
Indies, lieg opposite the delta of the Orinoco. For purposes

of government the island of Tobago, not far distant, is in-

cluded with Trinidad. A remarkable feature of Trinidad is

an asphalt lake about a mile in diameter. When a quantity

of asphalt is removed, the lake apparently receives enough

pitch from subterranean sources to make good the loss. In

point of value, however, petroleum far surpasses asphalt

and ranks as the leading export. Sugar, with its by-products,

molasses and rum, and cacao are other important exports.

Port-of-Spain is the capital.

Barbados is the least mountainous, most fertile and most

densely populated of the British West Indies. The delight-

ful winter climate attracts visitors from Canada and the

United States. Sugar, molasses, and sea-island cotton are

the principal exports. Canada is the best customer.

The Windward and Leeward groups consist in each case

of a number of small islands similar to the larger islands

already described.

The Bahamas are a chain of coral islands between Florida

and Haiti. Sponge gathering is the leading industry. The
Bahamas, like Barbados, are visited by tourists in the winter.

The capital is Nassau.

Questions

1. Describe the surface and climate of Newfoundland.

2. What are its leading industries and exports?

3. What are the chief products of the British West Indies?

4. What attractions are offered to visitors by (i) Newfoundland, (ii) the
British West Indies? Which trip would you prefer to take?
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A
Africa:

Cacao, 157; cereals, 95, 100, 104, 113;

esparto grass, 247; forests, 240, 243;
fruits, 115, 122, 129; ginger, 158; popula-
tion and races, 21, 27; rubber, 251-2;

water power, 266; wool, 222.

Akron, Ohio, 254.
Alaska, 189, 192, 242, 320, 350.

Alberta, 144, 288, 336, 340, 398-9, 409-15,

463, 464, 485.
Algeria, 124, 133, 288.

Amazon valley, 240, 242, 251, 252, 258.

Amsterdam, 40.

Anglo-Egyptian Sudan, 215, 535-6.

Antwerp, 40, 45, 222.
Appalachian Region, 336, 365, 375, 459.

Argentina:

Alfalfa, 86; cereals, 95, 97, 99, 101, 106
107; cotton, 215; hides and skins, 202
linseed, 237; livestock, etc., 166, 170, 172

178, 184; petroleum, 288; sugar cane
142; tanning materials, 199, 201; timber
246; wool, 222.

Arvida, 326, 373, 461.

Asia:

Cereals, 104, 107-11; fisheries, 188, 191,

193; forests, 240, 242; fruits and vege-
tables, 115, 118, 121, 122; irrigation, 19;

livestock, 169, 172, 173, 185; population
and races, 21, 26; silk, 227, 228.

Asia Minor, 92, 118, 121, 125, 172, 199.

Australia, 537-43:

Cereals, 95, 97, 100; forests, 243, 246;
fruits, 116, 117, 120, 122, 124, 125, 127,

129; hides and skins, 202; livestock, etc.,

166, 169, 179, 183; minerals, 276, 288,
314, 318, 319, 329, 331; population and
races, 21; sugar, 142; tanning materials,
199, 243; wool, 220, 222.

Austria, 125, 209, 217, 237, 245.

B

Balkan States, 168.
Baltic States, 236.
Belfast, 505, 510, 511.
Belgium, 99, 102, 186, 217, 223, 234, 236,

275, 302.
Belleville, 362.
Bermuda Islands, 550.
Birmingham, England, 38, 511; U.S.A., 302.
Bolivia, 220, 288, 320.
Bombay, 214, 216, 266, 521.
Borneo, 243; British North, 256, 525.
Boston, 190, 222.
Bow River, 20, 409, 485.
Brandon, 402.
Brantford, 358, 482.

Brazil:

Cacao, 157; cereals, 106, 112; coffee, 151,

154; cotton, 215, 218; forests, 242; iron
Ore, 301, 303; livestock, etc., 166, 174,

178, 184; oranges, 120; rubber, 255;
sugar cane, 142; tobacco, 163; water
power, 266.

British Columbia, 416-24:

Fish, 189, 193, 469; fruits, 115, 118, 436;
forests, 451-4; manufacturing, 484-5;
minerals, 324, 339, 459, 460, 463.

British East Africa, 151, 154, 534-5.
British Guiana, 142, 550-1.
British Honduras, 550.
British Isles, 92, 99, 505-13.
British preferential tariff, 499
British Southwest Africa, 532.
British West Africa, 318, 533-4.
Brockville, 362.
Buenos Aires, 50, 178, 222.

C
Cairo, 52.
Calcutta, 248, 520, 521.
Calgary, 289, 414, 442, 444, 485.
Campbellton, 378, 381.
Canadian Shield, 5, 342, 346, 350, 364,

397, 409, 428, 457.
Canadian Steamship Lines, 496.

Canals:

Erie, 38; Manchester Ship, 62, 506;
Panama, 62, 64, 79, 497; Rideau, 362,
495; St. Lawrence, 365, 494; Sault Ste.

Marie, 493; Suez, 62; Trent Valley, 360,

495; Welland Ship, 359, 494.
Canberra, 543.
Cape Town, 222, 531.
Cardiff, 275.
Central America, 104, 127, 245, 249.

Ceylon, 123, 146, 148, 158, 242, 245, 252,

256, 523-4.
Charlottetown, 394.
Chatham, 144, 350, 358.
Chicago, 38, 47-8, 180; South, 301.
Chile, 124, 126, 201, 242, 320, 324.

China:

Cereals, 93, 106, 108, 113; clay, 305, 307;
fish, 192, 194; forests, 242, 245, 247;
irrigation, 19; linseed, 237; livestock,

etc., 172, 173, 185, 186; minerals, 275,

333; oranges, 120; population and races,

21, 26; soy bean, 133; spices, 158, 159!

sugar, 143; tea, 148; textiles, 205, 214,
216, 220, 222, 224, 226, 227, 228, 230;
tobacco, 163.

Churchill River, 396, 403, 407, 444, 485.
Clay Belt, 343, 346, 366, 434.
Cobalt, 319, 351, 361.
Cochrane, 361.
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Colombia, 127, 151, 154, 287, 320.
Cordilleran or Rocky Mountain Region,

319, 409, 416, 428, 457.
Cornwall, 232, 362.
Cuba, 137, 138, 141, 143, 161, 163, 303.
Cyprus, 513.
Czechoslovakia 143, 209, 217, 237, 245,

275, 302, 307.

D

Danube River, 8, 67.
Delhi, 522.
Denmark, 99, 168, 172, 179, 182, 183, 186.
Detroit, 37, 58, 254, 301.
Dominican Republic, 142, 157.
Drummondville, 232, 372.
Durban, 222, 531.

E

East Indies, 123, 157, 159, 249; Dutch
or Netherlands, 163, 249, 256, 289.

Edmonton, 414, 442, 444, 473, 485.
Edmundston, 378, 381.
Egypt, 19, 67, 95, 215, 288.
Elbe River, 43, 64.
Estonia, 183.

Europe
Cereals, 92, 98, 99, 100, 102, 106, 113;
coal, 275; fisheries, 188, 191; forests, 240,
244, 245; fruits and vegetables, 115, 116,
118, 121, 122, 124, 130; iron, 301; live-

stock, etc., 166, 167, 168, 172, 173, 179,
185; population and races, 21, 25-6;
sugar beet, 140, 141, 143; textiles, 217,
227, 232, 233, 235.

F

Fiji Islands, 142, 547.
Finland, 183, 240, 245, 247, 339.
Fort William, 361, 442, 444, 479.

France:
Cereals, 92, 99, 101; fish, 191, 194; forests,

240; fruits and vegetables, 116, 117, 118,
124, 133; leather, 201, 202; livestock,
etc., 168, 171, 183; minerals, 275, 302,
307, 326, 327, 333, 339; sugar beet, 143;
textiles, 209, 217, 222, 223, 228, 229, 237;
water power, 266.

Fredericton, 380.
French Indo-China, 108, 109, 110, 256, 266,

G
Galt, 358.
Galveston, 213.
Ganges River, 520; valley, 2, 15, 214, 517.

Germany:
Cereals, 92, 101, 102; forests, 240, 247;
leather, 201, 202; livestock, etc., 171, 172,
180, 182, 186; minerals, 268, 275, 302,
307, 326, 331, 333; potatoes, 130; power,
265; sugar beet, 141, 143; textiles, 209,
217, 222, 223, 229, 237.

Gibraltar, 513.
Glasgow, 510, 511.
Gold Coast, 156, 533.

Great Britain:

Fisheries, 190; iron, 302; leather, 202,
livestock, 168; power, 265; stone, 338,
339; textiles, 209, 213, 215, 216, 217, 220,
222, 230, 237.

Great Central Plain or Great Plains, 2, 6,

19, 396, 403, 409, 416, 428, 459.
Great Lakes System or Great Lakes-

St. Lawrence System, 8, 65, 488, 493.
Greece, 30, 122, 125, 163.
Grimsby, 190, 275.
Guelph, 350, 358.

H
Halifax, 289, 382, 386, 387, 445, 470, 496.
Hamburg, 32, 43-5, 222.
Hamilton, 37, 258, 302, 355-6, 482.
Havre, Le, 45, 222.
Hawaiian Islands, 129, 141, 143.
Himalayas, 2, 11, 14, 266, 515.
Hong Kong, 525-6.
Houston, 213.
Hudson Bay Lowland, 343.
Hull, 191, 275, 373.
Hungary, 92, 125, 275, 327.

I

Imperial Economic Conference, 499.

India, 515-23:

Cereals, 92, 106, 108, 110, 113; forests,

240, 242, 244, 245; gram, 133; irrigation,

19; lac, 248; leather, 202; linseed, 237;
livestock, 166, 172; minerals, 276, 318,
333, 339; rubber, 256; spices, 157; sugar,
143; tanning materials, 199; tea and
coffee, 146, 148, 151; textiles, 205, 206,
213, 217, 222, 226, 228, 230; water
power, 266.

Indus River, 20, 214.
Iraq (Mesopotamia), 19, 122, 288.
Ireland, 171, 172, 236, 268, 505; Irish Free

State, 180, 182, 186, 513.
Islands of the Pacific, 243; British, 546-7.

Istanbul (Constantinople), 149, 223, 225.

Italy:

Cereals, 92, 99, 101, 106, 112; cities,

growth of, 32; fruits and vegetables, 120,

122, 125; livestock, etc., 168, 183;
minerals, 326, 327, 334, 338; textiles,

209, 217, 222, 223, 228, 229; water
power, 266.

J

Jamaica, 154, 158, 159, 551.

Japan:

Cereals, 94, 108; fish, 191, 192, 194-

forests, 240, 245, 247; fruits, 117, 120;
minerals, 275, 324, 335; soy bean 133;
sugar, 143; tea, 148; textiles, 214, 216,
217, 223, 227-8, 229, 230, 237; tobacco,
163; water power, 266.
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Java, 106, 108, 141, 148, 150, 250.
Johannesburg, 532.

K

Karachi, 93, 214, 217, 521.
Kingston, 232, 362-3, 444, 494.
Kirkland Lake, 350, 361.
Kitchener, 258, 358.

L
La Plata, 50, 178.
Latvia, 183, 245.
Leeds, 222, 510.
Levant, the, 228.
Lithuania, 183.
Liverpool, 37, 41-3, 217.
London, Canada, 357; England, '37, 40-1,

182, 222, 265, 472, 511.
Los Angeles, 49, 279.
Lunenburg, 386.
Luxemburg, 302.
Lyon. 208, 209, 225.

Madras, 521.
Malay Peninsula, 123, 129, 157, 242, 249,

252, 256; British Malaya, 524-5.
Malta, 513.
Manchester, 217, 510.
Manchukuo, 94, 106, 134.
Manitoba, 324, 338, 396-402, 407, 436,

460, 485.
Marseille, 45, 222.
Mauritius, 142.
Mazamet, 202, 224.
Medicine Hat, 308, 406, 415, 485.
Mediterranean regions, 17, 19, 115, 118,

121 , 122 .

Melbourne, 543.

Mexico:
Chicle, 249; corn, 104; cotton, 215, 218;
forests, 242, 245; goats, 172; minerals,
282, 287, 288, 319, 329, 331; vanilla, 160.

Milan, 32, 225.
Minneapolis, 39.
Mississippi River, 8, 65.
Moncton, 380.
Montreal, 37, 38, 77. 145, 181, 371, 445,

472, 496; East, 289, 461.
Moose Jaw, 408, 444, 485.
Moscow, 45-6, 217.

N

Netherlands, the, 99, 102, 179, 182, 183,
185, 186, 275.

New Brunswick, 115, 336, 339, 375-81,
453-4, 486.

Newcastle, 275; Australia, 276, 543.
Newfoundland, 188, 189, 242, 302, 548-50.
New Glasgow, 388.
New Guinea, 243, 546.
New Orleans, 48-9, 213.
New Westminster, 423-4, 453.
New York, 37, 38, 46-7, 180, 229, 472.

New Zealand, 543-6:

Coal, 276; forests, 243; fruits, 116; hides
and skins, 202; kauri gum, 249; livestock,
etc., 166, 169, 179, 183; wool, 220, 222.

Niagara Falls, Canada, 360, 461, 482;
U.S.A., 326.

Niagara River, 265, 352.
Nile River, 20, 67-8, 215, 266, 308; valley.

106, 107, 112.
Noranda, 369.

North America:
Cereals, 94, 99, 101, 102, 104, 113;
fisheries, 188, 189, 192; forests, 242, 244,
245; fruits and vegetables, 115, 116, 126,
131, 132; population and races, 21, 27.

North Battleford, 408.
North Bay, 360.
Northwest Territories, 428-431.
Norway, 12, 191, 194, 202, 240, 245, 247,

266, 268, 326, 339.
Nottingham, 209, 510.
Nova Scotia, 115, 189, 302, 339, 382-8,

463, 468, 486.

O
Ontario, 342-63:

Blast furnaces, 302, 463; field crops, 435;
fish, 469; forest products, 453-4; fruits,

115, 118, 436; livestock, etc., 174, 437;
manufacturing, 258, 478-83; maple
syrup, 249, 435; minerals, 288, 312, 318,
324, 336, 338, 339, 459, 460, 461, 462;
sugar, 144, 435; textiles, 219, 232;
tobacco, 162, 435; water power, 23, 265.

Orient or Far East, 107, 108, 223, 229, 307.
Osaka, 216.
Oshawa, 362, 478.
Ottawa, 37, 350, 356, 482.
Ottawa River, 352, 365, 370, 481.
Owen Sound, 362.

P
Palestine, 526.
Paris, 37, 45.

Pemba, 159, 535.
Pembroke, 360.
Persia, 172, 223, 288.
Peru, 142, 215, 220, 266, 287, 319.
Peterborough, 360, 479.
Philadelphia, 301.
Philippine Islands, 108, 123, 142, 143, 163,

201, 243, 350.
Pittsburg, 37, 301.

Poland

:

Bacon, 179; eggs, 186; forests, 245;
linseed, 237; minerals, 275, 288, 302, 331;
potatoes, 131; rye, 102; sugar beet, 143;
textiles, 217, 236.

Portage la Prairie, 402, 485.
Port Arthur, 361, 442, 444.
Port Colborne, 302, 362, 444, 479, 481.
Port Elizabeth, 222.
Portugal, 33. 122, 125, 173, 191, 194, 240,

250.
Po valley, 106, 112.



556 Index

Prescott, 444, 494.
Pretoria, 532.
Prince Albert, 408.
Prince Edward Island, 389-95.
Prince Rupert, 420, 424, 444, 470.
Puerto Rico, 142, 143.

Q

Quebec, city of, 372, 445, 496.

Quebec, Province of, 364-74:

Forest products, 453-4; furs, 352; live-
stock, etc., 437; manufacturing, 258, 478,
483-4; maple syrup, 249, 435; minerals,
312, 324, 336, 338, 339, 459, 461, 462;
textiles, 219, 232; tobacco, 164, 435; water
power, 23, 265.

R
Railways:
American railways in Canada, 491-2;
C.N.R., 5, 371, 394, 489-91; C.P.R., 5,
371, 460, 489; Cape-to-Cairo, 57;
Hudson Bay, 446, 491; T. and N.O., 360,
460, 491; Trans-Siberian, 58.

Rangoon, 110, 522.
Regina, 289, 407.
Rhine River, 8, 66.
Rhodesia, 243, 318, 324, 337, 532-3.
Rhone River, 45, 64; valley, 225, 327.
Rio de Janeiro, 51, 151, 266.
Rotterdam, 45, 66.
Rumania, 92, 101, 106, 107, 222, 245, 288

S

Saguenay River, 365, 370, 483.
Sahara Desert, 21, 79, 243, 332.
St. Boniface, 181, 402, 485.
St. Catharines, 358.
Saint John, 145, 380, 445, 496.
Saint John River, 375, 486; valley, 115, 377.
St. Lawrence Lowlands, 342, 346, 365, 459.
St. Lawrence River, 352, 365, 370.
St. Louis, 180, 472.
St. Thomas, 358.
Sao Paulo, 151, 178, 218, 266.
Sarnia, 255, 258, 362, 445.
Saskatchewan, 171, 307, 324, 398, 403-8,

434, 436.
Saskatoon, 408, 444, 485.
Sault Ste. Marie, 258, 302, 362.
Shanghai, 52-3, 216, 228.
Shawinigan Falls, 326, 370, 373, 461.
Sheffield, 511.
Sherbrooke, 219’, 372.
Siam, 108, 109, 110, 256, 266.
Singapore, 129, 249, 524-5.
Smith’s Falls, 360.
Smyrna, 121, 125.
Somaliland, 243.
Sorel, 373, 445.

South Africa, Union of, 527-32:

Corn, 106, 107; fruits, 120, 121; hides
and skins, 202; livestock, 166, 170, 172,
173; minerals, 276, 318, 320, 327, 337;
sugar, 142; tanning materials, 199-
wool, 220, 222.

South America:
Forests, 242, 244, 246; livestock, etc.,
170; mat6, 149; petroleum, 287, 288;
population and races, 21, 27; potatoes,
130; rubber, 252; spices, 158; tanning
materials, 199, 250; wool, 220.

Spain:

Cereals, 92, 112; explorations from, 33;
fish, 191, 194; forests, 240, 250; fruits,
117, 119-20, 122, 125; leather, 202;
livestock, 173; minerals, 275, 302, 329;
textiles, 217, 219, 222.

Stoke-on-Trent, 307.
Stratford, 358.
Sudbury, 320, 328, 350, 351, 360.
Sumatra, 148, 243.
Sweden, 183, 240, 245, 247, 266, 302, 339.
Switzerland, 5, 99, 125, 171, 209, 217, 229,

266, 326; the Swiss, 6, 183.
Sydney, Australia, 542; Nova Scotia, 302,

384, 388.

T

Taiwan, 142, 143, 148.
The Pas, 402, 491.
Thetford Mines, 372.
Thorold, 219, 360.
Three Rivers, 373.
Timmins, 350, 361.
Trail, 330, 424, 461.
Toronto, 181, 258, 289, 354-5, 445, 479,

482.
Trenton, New Jersey, 254.
Trinidad and Tobago, 157, 288, 340, 552.
Truro, 388.
Turkey, 92, 122, 163, 220, 223.

U
Uganda, 215, 534.

U.S.S.R., or Russia:

Cereals, 92, 99, 101, 102, 113; dairy
products, 182, 183; fish, 194; forests,

240, 245, 247; furs, 471; irrigation, 19,

20; leather, 202; linseed, 237; minerals,
268, 275, 287, 302, 318, 320, 333, 337;
potatoes, 131; sheep, 169; sugar beet,
143; textiles, 215, 217, 220, 222, 223,
234, 235; tobacco, 163.

United Kingdom:
Cereals, imports, 98, 99, 101, 102, 107;
coal, 275, 302; dairy cows, 182; fish, 194;
fruits, imports, 116; leather, 201; meat
and dairy products, imports, 177, 179,

181, 182, 183, 186, 347, 367; sugar, 143;
tea, etc., imports, 149, 151, 156; wool,
222 .
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United States:

Aluminium, 326, 327; building stone,
338, 339; cereals, 94, 97, 99, 101, 102-5,

107, 112, 113; clay products, 307; coal,

275; copper, 324; fish, 189, 190, 193, 194;
forests, 242, 244, 245, 247; fruits and
vegetables, 116-34; gold, 318, 350;
irrigation, 19; iron, 301, 302; lead, 329;
leather, 201, 202; linseed, 237; livestock,
etc., 170, 172, 173, 179, 180, 182, 184,

185; natural gas, 335; petroleum, 278,
287; power, 265; rubber, imports, 254;
salt, 333; silver, 319; sugar, 143; sulphur,
334, tea, etc., 149, 151, 156; textiles,

54, 208, 210, 213, 216, 220, 222, 223, 229,
231, 232, 237; tobacco, 162; turpentine,
248; zinc, 331.

Uruguay, 166, 170, 178, 222.

V

Vancouver, 145, 181, 289, 423, 444, 446,
453, 485, 497.

Venezuela, 287.
Venice, 32, 40, 225.

Victoria, 423, 444, 485, 497.
Volga River, 64, 194.

W
Waterloo, 358.
Welland, 360.
Wellington, 545.
West Indies, 120, 127, 129, 136, 150, 151,

158, 159, 245; the British, 551-2.
Windsor, 58, 357, 479, 492, 495.
Winnipeg, 181, 400, 401-2, 442, 444, 472,

485.
Winnipeg, Lake, 396, 400; River, 396.
Woodstock, 358.

Y

Yangtze River, 8, 68, 192, 214.
Yarmouth, 388.
Yokohama, 53-4, 228.
Yugoslavia, 92, 106, 118, 222, 245, 327.
Yukon, 316, 320, 425-7, 460.
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